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In this report are summarized the findings 
of a special food mission assigned to the 
Intelligence Branch of the Procurement Divi- 
sion, Office of The Theater Chief Quarter- 
master, Theater Supply Forces, European .| 
Theater. This mission was composed of six 
civilian consultants experienced in or .-. 
familiar with American methods for pro- 
cessed and packaged food production. The 
purvose of this mission was first, to 
determine whether German food industries 
possessed any items of equipment or follo- 
wed any specialized techniques which were 
superior to those employed for similar 
purposes in the United States; second, to 
watch for and report new developments in 
food production which might be utilized 
to advantage in the pvreduction of food | 
for the U.S. Army; and third, to obtain 
the details of manufacture of certain German 
food items revealed by intelligence reports 
prior to V-E day. 


Much of the work reported here had to 
be carried out in the period. shortly after 
V-E day at a time when final Allied — 
occupational zones and jurisdictional 
lines between armies had\not been 
established and before the methods for 
clearances between armies had been | 
determined. Likewise, certain of the 
targets listed for investigation had 
been badly damaged or in some in-’ 
stances totally destroyed and the key 
personnel widely scattered. Despite 
this situation, in the relatively short 
time alloted for the work the mission 
succeeded in obtaining reasonably good 
coverage of the major German food in- 
dustries involved. This success depended 
to @ considerable extent on the decision 
to move headquarters to Frankfurt in 
early June*’as a part,of the Production 
Control Division under Brig, General 
John B. Franks. Later, when Production 
Control activities were transferred to 
G-5, USFET, the Technical Intelligence 
Branch was incorporated in the Procure- 
ment Division under Colonel T.Y. Barber. 


As will be noted, the report is divided 
into sections in which related subjects are 
discussed. An Appendix has also teen provi- 
ded which contains items of information 
which could not be placed in the text on 
account of the volume of the material in- 
volved. Other material, such as special 
detailed reports, plant layouts, diagrams, 
blueprints, and microfilms of books and 
monographs which could not be incorporated 
physically in the Appendix have been placed 
in the custody of the Office of The Quarter-— 
master General, Washington, D.C.. A complete 


list of such iteme is given in Appendix I of 
the report. 


David B.Dill1, Lt. Gol. 
Chief, Intelligence Branch 
Procurement Division. 
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AND 


FOOD CAN MANUFACTURING OPERATIONS - 


Reported by 


C.J. Mangan R.%. Pilcher 


G.T. Carlin 


German Commercial Canned 
Food Production. 





The German Canning Industry. 


This survey was undertaken to determine 
whether there existed any items of equipment 
or operations in commercial German canning 
which represented improvements over similar 
American machinery or canning practices. It 
was soon found first, that the volume of 
canned food production in Germany is far 
below that in the United States; second, that 
compared to the 350 or more American . . 
canned food products normally available to 
consumers, German- canned foods (except for 
Wehrmacht meat products) are relatively 
undiversified and few in number; and third, 
that. the over-all quality of German canned 
foods as produced at the time of the survey 
is distinctly inferior to that of similar 
varieties in the United States. This latter 
condition was influenced in part but not 
entirely by the necessity for preservation 
of all available food stocks in Germany in 
anticipation of a possible food shortage 
during the winter of 1945 - 1946. 


As in the United States, the German 
canning industry is composed of both large 
and small operators. However, on the basis 
of information received, possibly not more 
than one half dozen German canneries could 
be rated as lar®e or medium large plants 
under American standards. Unlike large 
American canning concerns, these larger 
German operators maintained only two or three 
establishments. .Further, with respect to 
smaller operators, it was noted that canning 
operations in such plants are usually carried 
out along with other types of food preser- 
vation, notably cehydration, freezing, or 
the production of food speciality or 
saccharine products such as marmelades, etc. 
Thue, the small canner in Germany can more 
closely approach year round operation 
than can the small canner in America and 
reap the very obvious economic benefits 
which this tyve or operation carries. 


Also as in the United States, German 

canneries are distributed geographically 
all over the country. However, the major 
fruit and vegetable packing operations 
appear to be carried out in the provinces of 
Hannover, Brunswick, Magdeburg, Baden and 
Saxony. Fish canning is to be found in Han- 
burg, Cuxhaven, Luebeck and Wesermunde;' eva- 
orated milk canning is located in 
Snr eewle - Holstein and Bavaria; meat 
canning is widely distributed geographi- 
cally Rat 5 2 localities are in 
Bavaria, Bremen, Hamburg, Kulmbach, Frank- 
furt, Hessen, Westphalia, Thueringen ard in 
the Berlin area. As far -as fruit and vege- 
table canning is. concerned, the major pro- 
ducing region (reported to be responsible for 
60 per cent or more of the total annual 
‘German canned fruit and vegetable production) 
seems to be the Hannover - Braunschweig - 
Seesen area. 


In Tables I, II and III are listed 
canneries stated to be among the larger, 
German producers of fruits and vegetables; 
the major canneries in the Braunschweig area 
together with their 1944 productions; the 
more important fish and meat packers; and. 
the major manufacturers of evaporated milk. 
This informatidn was obtained from the re- 
cords of several of the larger can manufac- 
turers. These lists, while admittedly 
ivitomplete, will serve to give some insight 
into the structure of the German canning in- 
dustry with respect to geographical locations 
of plants and extent of fruit and vegetable 
productién, and to indicate the nameg of the 
more important operators. 
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Table I. 


Some of the larger German fruit and vegetable 


canners. 


Location of plant. 


Bad - Schwertau 
Braunschweig 
Buehl (Baden) 
Dresden (Saxony) 


Esslingen A.N. 
Euskirchen 
Hamburg 
Heilbronn 


Karlsruhe 
Lemgo 
Lommatsch 


Miinsterberg 
Heuss 

Radebeul 

Roetba (Leipzig) 


Seesen am Hars 
Schweitgingen 


Name of plant. 


Schwartauer Werke 
C. Th. Lampe 
Konserven Badenia 
Sachsische Konservenfabrik 
C.H. Schmieder 

Wachs & Floessner 

R. Hengstenberg 
Rheinische Obst & Gemtise 
Steinike and Wenig 

C.H. Knorr : 
Loewenwerke A.G,- 4 

Fritz Brenner A.G,. 
W.Thospan & Siedman 
Lommatsch Gemtise 

Gebriider Those 

Carl Schneider ‘& Co. 

Geb. Derendorf 

J. Leuchterberg 

Neusser Sauerkraut Fabrik 
Loessmitzer Fabrik 
Marmelade Fabrik 

Freiherr von Friessen 
Sieburg & Pfoertner 

M. Bassermann & Co. 


Table Il. 


Production cof canned fruits and vegetables in the Braun- 


Location. 


Schweig area. 
(1943) 


Packer. 


Braunschweig W.L. Ahrens 


H. Backmann 

Braunschweig Con->. Beenke 
A. Daubert 

Cons. Fabrik Braunschweig 
F, W. Freimann 

Br. Cons.W. Freimann Co 
Albert Froboesse 

Gebr. A. G. Grabe 

E. K. @. Herrling 

Hine & Co. 

Jakobi - Scherbening 
Jentsch & Sohn 

Paul Kasper 

A. Knigge 

Max Koch 

Kons. Fabrik Braunschweig 
H. L. Krone. 

C. Th. Lampe 

F. Langeheine 

P. Linder 

F. L. Loesnich 

W. Maseberg 

H. Meinecke 

Nihrmittel Fabr. Columbia 
Karl Manjoke 

M. Oertel 

J. H. Pillmann 


Production. 
(kilo or lite: 
cans.) 
100,000 
100,000 
300 ,000 
1,500,000 
1,500,000 
100,000 
100,000 
100,000 
100,000 
100,000 
1,500,000 
100,000 


1,000,000 
. 3,000,000 


100,000 
2,000,000 
2,100,000 
1,000,000 
4,000,000 
100 ,000 
300,000 
100,000 
2,000,000 
3,000,000 
100,000 
300,000 
500,000 
100,000 


Location. 


Braunschweig 


Braunschweig- 


Alver 


Braunschweig- 


Querum 
Bockenem 
Calvoerde 


Gebhards- 
hagen 


Helmstedt 
Konigslutter 
Meindorf 


Ruehme 
Salzdahlum 
Schoeningen 
Seesen 


Schylde 
Siersee 
Thiede 
Vechelde 
Voelkenrode 
Voesfeld 
Wadenbuettch 


Packer. 


H. Pinkemann 

A. W. Querner 
Reichert & Heinemayer 
Roever A. G,. 


H. Lanenroth 


Gustav Dommes 
Ambergau 4.G. 
W. Bowling 

C. Herms & Sohn 
F. Soringer 


Wittnebe & Co 

Cons. Fabrik Helmstadt 
H. Kreuzburg 

Arnberga & Bockemann 
A ask Kops 

H. Hintze 

S. Muehlenkamp 

H. Benze 

Peter Thaden & C: 
Sieburg and Pfoertner 
Illemann & Bosse 

F. Falke G.m.b.H. 

A. Rollwaace 

Koenig & Hartung 
Howi G.m.b.ll. 

W. Oehlmann 

Otto Ebermann & Co. 
Br. Cons. Fabrik 

H. Massberg 


Production. 
(kilo or lite 
cans.) 

300 ,000 
3,000,000 
100,000 
100 ,000 


150,000 


500,090 
1,000,000 
100,000 
100 ,000 
190,000 


100,000 
100,000 
100,000 
100,000 
100,000 
100,000 
108,000 
10€ 0¢¢ 
100,00° 
3,100,000 
100,000 
106,00: 
100 ,000 
250,000 
100,000 
100 ,000 
So& ,000 
300,000 
100,000 


Location. Packer. 
Wendeburg Chr. Kruger 
Wenden Fr. Maghem 
Wolfenbuettch Busch. Barnewitz & Co 
S. Keune 
H. Hamann 
F. Mandel : 
A. Sapper 
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Production. 
(kilo or liter 
cans.) 
500 ,000 
100 , 000 
100,000 
L 100 ,000 
100 ,000 
100,000 
100,000 
Total 31,500,000 


fable III. 


Some large fish,evaporated milk and meat 


canners. 


Location of plant. 
Luebeck Fish 


Wesermuende 


Cuxhaven 


Hamburg 


Oldenbur¢ Milk: 
Leer 
Mecklenburg 
Munich 
Frankfurt/Main Meats 


Frankfurt/Main Meats 


Hamburg 

Bremen 

Giitersloh 

Gera (Thueringen) 
Halberstadt 


Hannover 
Hessen 
Kaiserslautern 
Magdeburg 


Saarlouis (Saar) 
Stuttgart 


Product. 


Name of plant. 


E.Bace & Co. 

Gustav Herbst 
Heinrich Ihde 
Nikolai Jaeger 
Hartwig & Goedelen 
Wulst, Muller & Co. 
Kosros Feinkost GmbH 
Fischindustrie Elbe 
Heinrich mye GmbH 
H.W. App pel A.G 

Bruno Bruesso A. G. 
Deutsche Lysell Fisch- 
Cons. Fabrik . 
Johann von Eitzen 
Brix Hansen 

Trognitz & Co. 
Nestle 


Libby McNeill and Libby 


General Milk Co. 
Bernese Alps Milk Co. 
Cons.Fabrik Lacroix 
Tuerk. and Papvst 
Philip Abt A.G. 
Heinrich Bauer GmbH 
Friedr. Emmerich 
Cons.Fabrik Eugen 
Ludwig Mullerleide 

O. Borchers 

R. Max Kohl 

Vogct & Wolf A.G. 

Carl Oertel GmbH 
Halberstadt Wurst-—Cons. 
Fabrik 

Fritz Ahrberg A.G. 
Heines kurst Fabrik 
Georg Duchart 

Hans Wirth Conserven 
Phalizische Fleischwaren 
Fabrik 
Carl Meusel 
Fleischwerke Saarland 
Fritz Wild A.G. 


Location of plant. Product. 
Berlin 
Breunschweig 


Herten (vest) 
Laze (West) 
Kulmbach 
Tannhausen 
Satrup 

Biinde 
Verl/Giitersloh 


Dachau 
Munich 


Name of plant. 





Efha Fleisch Konserven- 
Fabrik 

Struck & Witte 
Schweisfurth 
Siekmann 

Sauermann 

Zimmerman 

Reoletsen 

Dorfler 
Fleischwaren Fabrik 
Genossenschaft 
Wiilfert 

A. Sieber 


Principal Heat Processed Foods. 


The major canned foods packed commercially 
in Germany since 1939 are listed below. 


Apples Mushrooms 

Applesauce Milk 

Apricots Peaches 

Asparagus Pears 

Brussel sprouts Peas 

Cabbage Pickles and cucumbers 
Carrots Plums 

Celery Rhubard 


Cherries (Black and 

red, sweet and sour) Sauerkraut 

Fish (Lobster, sbrim, 

hering, fish roe) Sesusages (all types) 
Green beans (Cut and 


whole Spinach 
Meats (Beef, pork, 
mutton,and fowl) Tomatoes 


Meat and vegetables 
(Beef, potatoes,green 
beans or peas) Tomato paste 


Fruits such as cherries, apricots, peaches 
and plums are packed unpitted, in contrast 
to American practice. 


Over—all Annual Canned Food Production. 


Wo official figures on overall German 

canned food production - particularly 

uring recent years - were located. As 
Tater indicated, however, the burden of 

the German canned food packed’ is contained in 
the so -— called liter or kilo can and there- 
fore the extent of canned food production can 
be roughly gauged by the extent of kilo can 
production. This over-all production in Germany 
was estimated to be between 400 and 500 million 
kilo cans for the year 1944 by several of the 
can manufacturers interviewed. This figure 
was stated to include all products such 
as fish, meats and meat products, fruits, 
vegetables and some marmelade. This 
estimate was also stated to include 200 million 
kilo cans of meat and meat products for 
Wehrmacht use, 40 million kilo cans of meat 
and vegetables; and 200 million cans of fruit 
products of which about 40% or 8-million cans 
were used for applesauce. 


The accuracy of this estimate is not 
known but the figures as received suggest 
that about 50 per cent of the German canned 
food pack -in the kilo can is composed of 
fruits end vegetables. German can makers also 
supplied the following figures on the 
distribution of sheet metal for cans in 1944. 
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Unfortunately, the actual weights of sheet 
steel involved could not be obtained. Since 
about 5000 kilo cans are obtained from _ 
1000 kg. of steel, the extent of production 
could heve calculated fron; the weichts. 


Location of can maker Sheet metal shipped 


Per cent. 


Braunschweig-Seesen area 50 
Hennover area Ws 
South Germany (Niirnterg,Maing) 10 
Rheinland erea i 10 
Elsewhere in Germany | oe 


Undoubtedly some of this:steel went into 
cans for non-foods but the figures do suggest 
that the greater part of German kilo cans were 
made in the Hannover — Braunschweig - Seesen area 
‘and used by packers in that locality. Since 
these packers are predominantly fruit and 
vegetables canners, the estimate that 50% of 
the German canner food pack is in these 
commodities appears reasonable. However, even 
if the figures are considerably in error - even 
by as ruch as 100 percent - the total annual 
German canned food production is far velow 
that in America. In an average prewar peacetime 
year upwards of 8,000 million cans were made 
and used for foods in the United States; 
during the war this figure rose (according 
to some estimates) to about 24,000 million cans. 


Plants. surveyed. 


The following vlants were included in the 
survey: 


Fleischwaren Fabrik 


Genossenschaft Verl/Giitersloh 
Fritz Brenner A.G. Karlsruhe 

A. Schweikert Stuttgart 
Schwéisfurth Herten 
Helvetia Konserven Fab. Gross Gerau 
Siermann Lage 

C.H. Knorr Heilbronn 
Ahrberg Rannover 

A. Daubert Braunschweig 
Strveck & Witte . 

v.H. Daubert " 

Paul Kasper . 
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C. Th. Lampe 
Konserven abr. 
Braunschweig 
H. Meinecke 
A.w. Querner 
Gustav Dommes 
Sieburg & Pfoertner 
Sauermann 


Braunschweig 


Seesen & Schwester 
Kulmbach 


Illemann & Bosse Seesen 
Zimmermann Tennhausen 
Ambergau Bockenen 
Dorfler Bunde 
Bassermann Co. Schwetzingen 
Redletsen Satrup 
Hans Baer Uttenreuth 
H.P. Sauermann Kulmbach 
Wulfert 3 Dachau 
Andreas Sieber Munich 
Reste & Co. Oldenburg 


These companies represent a fair. 
cross -— section of the canning industry anc 
include concerns packing meats, meat products, 
milk, fruits and fruit products and vege- 
tables. 


Raw Food Materials. 


In contrast to American operating methods, 
German canners exert little or no control 
over the vroduction of raw canning stocks. 

A few maintain farms of their own out the 
acreage is far below both vlant capacity and 
requirement. For the most part, in the case 
of vegetables, for example, devendence is 
placed on a large number of small growers. 
In no instance was a canner found who 
supplied his own seed exclusively to 
growers or who exerted considerable in- 
fluence or control over the methods of 
planting, growing and harvesting of produce 
destined for his use. About the only means 
of raw product control - discontinued during 
the war and not in force ar this writing 
due to the food shortage in Germany - was 
stated to be rejection of a specific load 
of produce of low quality or a reduction in 
the price paid for it. The incentive plan 
of paying more for quality produce has been 
uged to some extent but seems to have 
benefited German frozen rather than canned 
foods. It is not unusual in the case of 
German operators who are both canners and 
freezers to find that the best quality 
stock is diverted to freezing. 
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Over - all, German agricultural methods 
are not to be considered very modern. Land 
fertilization :and crop rotation seem to be 
carefully and faithfully carried out. The 
majority of the growers of canning produce, 
however, are as stated above small operators 
who must depend very largely upon band 
methods, particulary in harvesting, as well 
as stow transport to the factary. These factors 
combine to produce raw canning stock of 
lower quality than might otherwise be 
possible. 


This same observation can be made with 
respect to some of the fish products packed 
which sre shipved refrigerated or held re- 
latively long periods of time before canning. 
On the other hand, certain of the German 
canned meats or meat products are free from 
this criticsm, being produced locally and 
canned after a minimum of holding or 
handling. 


Containers. 


As more completely described in a later 
section, the most universally used sige of 
German container cestined for Wehrmacht 
or consumer usage is the so - called kilo- 
gran or kilo or liter can, BURT OR ARAL CLY: 99 
millimeters in Ciameter and 123 in height. 
This can corresponds closely to the Number 
2¥2 can used in America designated by 
canners and can manufecturers as the 401 
(diameter) by 414 (height) can expressed 
in inches and 1/16 inches. The fill of 
various products in this sige can departs 
some what from that used for comparable cans 
in American practice due to difference in 
filling techniques and alSo to the almost 
comvlete lack of headspace generally found 
in German filling operations. 


Kilo cans made of all tyres of plate 
were seen; most, however, were made from 
enameled black iron mlate an@ bore a welded 
Sideseam. As later discussed, use of this 
type of can was made necessary by the need 
Lo7 tin conservation in Germany prior to 
and since 1939, However, a surprising number 
of kilo cans made from electrolytic tin 
vlate, hot dipped tin nlate, or mixed tin 
plate were being used for peas and beans. 
Occasionally, composite plate cans with tin 
plate bodies (soldered sideseams) were found 
to bear enameled black plate ends. 
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The 99 millimeter can was also made iu 
several other heights for special purpose 
usage (sausage, meat products); the half or 
"halb*® sise is 63 mm. in height and a 
special drawn or 2 piece can for Army use 
was made in the 25 rm. height from enameled 
black plate. ‘his can could be readily slinned 
into the uniform pocket. A third size of 
double seamed 3 niece can made from hot dipved 
tin nlate was also seen and messured approxi- 
mately 75 by 53 mm.; this can was also used 
for meat anc fish and is called the 200 gram 
car. A 99 x 180 mm. can was also seen. Only 
two establishments vere found to be using 
glass, namely Siebur? & Pfoertner, Seesen 
and Helvetia, Gross Gerau, who packed 
cherries in glass containers and peas in 
0,5 kilo metal tov glass jars. 


Can Svecifications. 





In U.S. practice, can manufacturers are 
accustomed to supply only specific or 
recommended types of cans for the more 
corrosive types of products such as the 
fruits, sauerkraut, pickles, etc.. In 
German practice, no such specification now 
exists or on the basis of information recei- 
ved, did it apparently exist prior to the 
war, when hot dipped tin plates cans of higher 
intenal corrosion resistance than enameled 
black iron cans were available in Germany. 
This point is also later discussed. Apparently 
canners are the black iron can for fruit 
products at their own risk. 


Operations and uipment. 


Another very striking comparison between 
American and German canging practices lies 
in the fact that small “erman canneries re- 
place machine operations to a very great 
extent by hand operations. In the United States, 
the mantt canner is usually equipped with the 
minimum amount of basic machines necessary 
for his operations and quite frequently has 
conveyor belts or elevators which minimize 
roeaaat transport of the food from one 
operation to the next. The smaller canner 
in Germany replaces machines to a sur- 
prising degree; many of the smaller cannery 
operations seen might best described as home 
or community canning operations on & larger 
scale. In contrast to this, the larger 
operators have some plants which compare very 
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favorably in most respects to many well 
vlanned, equipped, maintained and operated 
American canneries. Any ‘discussion of 

German canning equipment and overating 
methods, therefore, might best be given with 
consideration to_the sise of the plant. For 
tae better canning plants, thks is best done 
by descriptions of the specific plant. 


Large Scale Automatic Operations. 


The best vegetable canning plant in- 
spected during this survey was that of 
Sieburg & Pfoertner, located at Seesen, am 
Harg, Germany. This concern also has a plant 
similary equipped and of roughly equivalent 
capacity at Schwester near Heidelberg. 
Competitor can manufacturers and scientists 
connected with the canning industry state 
that this plant is now the largest and best 
eq7appes in Germany; .a. similar plant located 
near Berlin was comparable in equipment 
and production but had been destroyed early 
in 1944 by bombing. Only green beans were 
being packed at this plant at the time of 
the visit. 


The factory is a well built, multiple - 
storied brick-and concrete stQrcture 
served by a railroad siding. The plant layout 
was well made; raw produce is elevated to a 
top floor to allow travel of the raw stock by 
conveyors or chutes to the various machines 
required for its preparation and finally to 
the filling and closing machines and retorts 
located on the ground floor. Aluminum sheet-— 
ing and equipment was widely and somewhat 
lavishly used. The pea canning line was the 
most extensive and complete and some idea of 
the equipment can be obtained from describtion 
of the equipment which comprised the follo- 
wing major items: 


Viners, comparable to the American 
Scott tupe. 

Clipper or ‘dry air blast cleaners. 

Size graders of both the concentric cage 
and revolving cylinder types. 

Aluminum holding tank for the five sizes 
Of peas packed, Capacity about 500 kg.each., 

Revolving drum type water blanchers, similar 
to various American types. 

Filling and brining machines. One Sprague- 
Sells filler and three faithful imi- 
tations were used along with two merry— 
go-round hand pack fillers to take care 
of peak production loads. 


aia 


Automatic doubleseamers or closing 
machines. Two of the recent Karges- 
Hammer§machines capeble of operation 
at 150 cans per minute. 

Retorts. Mainly of the type holding about 
400 kilo cans per charge and hand con- 
trolled at a central control board. 

Empty can caple runways automatic case 
stackers. 


Rubber belting was used throughout the 
plant, both on inspection belts and for 
conveying foods; bucket elevators of conventional} 
design were also employed. A stainless steel 
belt carried cans from the closing machines 
to the retort crates. Floors were of concrete}; 
adequate drains were provided; and steam and 
water Hayes and hoses stragetically 
located for quipment cleanup. Vining inside 
the plant; cold brining of filled cans; 
and the lower heat process (5' come-up, 20' 
process at 116° C (240° F) ana 7! to 10 blow- 
down followed by water- cooling in the retort 
was the reported procedure) were the onl 
observed and marked departures:from usua 
American pea canning practices. Many other 
special purpose machines or devices were 
seen; flotation washers for spinach opera 
ting with three sections and employing 
a@ir agitation and spray washing over a 
belt between sections; conventional drum 
and spray washers for all types of products; 
bean snippers and cutters and other minor 
machines. Bquipment seen was largely the 
product of either Karges-Hammer, or Herbolt, 
both equipment manufacturers of Braun- 
schweig. 


After 4 days, filled cans are cased 
and stacked by an automatic case lifter in 
a cool, dry warehouse in stacks 18 cases 
high. Production of all canned items was 
stated to be 6 million kilo cans including 
about 3 million cans of peas. The production 
of the Schwester plant was given as the same. 
This means a total pack under American 
standards of about 250,000 cases of No. 
242 cans per year, a sizeable production when 
compared with American canned pea pre- 
war production of 18 to 20 million cases of 
the basis of the smaller Yo. 2 cans. Phe 
quality of the 1945 German pack of vege- 
tables is certain to be low; in fact, sub- 
standard under American standards. Due to 
the food shortage, all possible raw stocks 
are being canned or otherwise preserved and 
all incoming peas and beans seen were quite 
over— mature. 
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A second well designed and equipped plant 
was that of C.Th. Lampe at Braunschweig. 
This plant has been quite severely damaged 
by bombing and fire. The equipment (including 
automatic oase stackers) was closely similar 
to that of the plant described above. Bxact 
annual production figure were not obtained 
in the absence of the Director but were 
estimated as well in excess of 1, million kilo 
cans for peas alone. 


Large Scale Semi-Automatic Operations. 


The plant of Ambergau, bockenem wight well 
be placed in this category. The equipment at 
this plant, including a flotation spinach 
washer, was of the same manufacture as that 
of the plants previously described. However, 
the-building was of the two story type and 
much of the conveying of raw and prepared 
stock was carried out by hand from machine 
to machine. Pea production at this plant 
was given as 1 million kilo cans. 


Small Scale Manual Operations, 


The remainder of the canning operations 
seen might properly be included in this 
classification. The establishments in- 
spected were small; equipment was confined to 
work tables, kettles for blanching or small 
blanchers; tanks for washing; tables for 
hand-filling; semi-automatic can closing 
machines; and manually controlled steam 
retorts for pressure processing or open 
water bath cookers for the sterilization of 
acid products. Water cooling, when employed, 
was usually carried out in the retorts or 
in open water tanks. 


In addition to certain items of equip- 
ment listed above, meat or sausage caming 
establishments also had semi-automatic 
stuffers for the filling of certain pro- 

' ducts. One item of special interst was a 
dicing machine for meat manufactured by 
Maschinenfabrik Diana Werke (Hermann 
feaconeae: at Kassel. This machine forces 
the meat down a rectangular mold by hydraulic 
pressure against two sets of knife blades 
placed at right angles to each Other. A 
visit to the mamfacturer of this machine 
disclosed that it was known to at least one 
large American food manufacturer who 
purchased a number of the units some years 
before the war. Meat cubes of various sises 
may be produced witb cleanly cut faces. 
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Protuction of these small plants wes 
uniformly slow. The line speeds noted varied 
from as low as 6 to about 25 cans (kilo 
size) per minute. 


Comments On Specific Operations. 
Blanching. 


Water blanching of vegetables seems to be 
predominantly preferred. The most. widel 
used blanch temperature is at 100° C or 2°F 
for most common vegetables which represents 
a deviation from usual American practice in 
many cases. This temperature is also used for 
asparagus, the blanching of which is more 
or less critical due to the tender tips and 
tougher stalks. 


In German blanching schedules, as in 
America, less time is used for the blanching 
of the smaller size of products which can be 
size graded; for example, for the smalles 
size of pea a 3* minute blanch was being 
used at 100° C as opposed to a 6'-8' 
(variable) blanch temperature for the 
largest or No 5 size. All blanched pro- 
ducts inspected were severely underblanched 
by American standards. Blanchers were usu- 
ally well and aeaeee | constructed; the 
temperatures reasonably well controlled; and 
the equipment clean and well maintained. 
Over-flow or water change to avoid build-up 
of excessive contamination in the blanch 
water secrued adequate. 


Exhausting. 


German canning operation, even in the 
larger and better plants, are marked by a 
complete absence of thermal exhaust. However, 
several meat plants were found to be using 
mechanical exhausting (vacuum closing 
machines manufactured by Imecka Ijibeck). 


Heat Processing, 


fe heat sterilizing processes use’ in 
German canneries are not as high as those 
considered necessary to prevent food 
spoilage in America. Most of the processes, 
however, should protect the health of the 
consumer. Canners report that the only in- 
stances of botulism in Germany were - as 
in America - caused by improperly pro- 
cessed home canned foods. 
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One consiagent observation made, parti- 
cularly in small canneries was that the 
type of manual control of the retort being 
employed resulted in many strained or 
creased ends or buckles. This condition 
appeared to be of no particular concern to 
the canners. Over-filling of the cans and 
low closing temperatures due to cold 
brining were also very likely contributing 
factors. 


Retorts in most large or small canneries 
were of the 400 kilo can capacity; but as 
exceptions can be cited.1000 kilo can 
horizontal retorts located in meat canneries 
(Wulfert, Dachau - Schweisfurth, Herten - 
Siekmann, Lege - etc) equipped for processing 
under water and quite similar to many now in 
use in the American meat canning industry. ~ 
No retorts were found which were fully duto- 
matic in operation; many, however, had 
recording temperature and/or pressure 
gauges. Manual control was used; in some 
establishments the retorts were controlled 
at a large central control board on Which all 
the necessary values were located. 


Control of Can Closures. 





Control of can double seams at canneries 
appeared lax in comparison with best U.8. 
cannery practices. Apparently, end seam 
stripping dnd examination as a criterion of 
good can closure is not known or is not . 
applied. Packers end seams stripped at Frank- 
furt were wider, thicker and tighter than seams 
applied to American cans of similar diameter 
used for comparable products. Likewise the 
seams are less uniform and much inside and 
outside squeezing of compound was noted. In 
Germany, can closing machines are the pro- 
perty'of the canner and, as later explained, 
he is solely responsible for their satis- 
factory operation. 


Spilage Incidence. 


Inquiry disclosed that the small canner 
is not too certain of the spoilage rate 
encountered in his normal operations. Ger- 
man can manufacturers garauntee a loss of 
not more than 2 cans per 1000 due to 
defective cans or a rate of 0.2 per cent. 
Large operators report spoilage rates up 
to 10 CHM or about 1.0 per cent in enameled 
black iron cans packed with fruits or semi- 
acid vegetables. Reports as to the relative 
rates of spdlage in hot dipped tin vlate cans 
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and in enameled black iron cans were some- 
what at variance. The largest operator 
visited (Sieberg & Pfoertner) reported that 
plain hot dipped tin plate cans were much 
Superior to the black plate cans, especi- 
ally for fruits. This report should be given 
credence since it is substantiated by a 
considerable amount of American experience. 
The above spoilage rate - while high under 
American standards - is to be considered 
exceptionally good in view of the low 
sterilizing values of many of the heat 
processes used and factors in German canning 
practices favoring snoilage or inside .can 
corrosion, such as low closin- temperatures, 
overfilled cans and underblanching. As 
stated, no steam or hot water exhaust boxes 
were found in any cannery although one 
operator (Amberrau, Bockenem) recognizes the 
desirability of a thermal exhaust and has 
obtained the er ee equipment for use 
next season. The only oovious favorable 
factors concitioning the rate of spoilage 
after the foods are racked appear to be- cool 
storage (brick or stone buildings) and rapid 
turn over and consumption of the products. . 
Perhaps a less critical attitude on the part 
of the German consumer may also be a factor 
in this reported lack of spoilage complaints 


Product Quality and Container Condition. 


Due to the current food shortage in 
Germany and the resultant need for every 
can of food, only a few samples were cut 
for inspection. The low quality of the 
initial stock was usually reflected in the 
final product in the few products examined 
(peas, cherries and green beans). Certain 
of the meat products, however, were to be 
considered excellent. 


The typve of meat animal slaughtered in 
Germany possibly has some bearing on this 
observation. Hogs sre fattened almost ex- 
clusively on barley and wheat, thereby 
producing a firmer fat. There is a vre- 
ponderance of bull meat which is used in the 
most vopular types of sauswes. Both types of 
raw material, therefore, vrovide a firmer 
texture in the initial raw product than is 
usually the case in American meat or meat 
product canning vrectices. 
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With respect to specific products which 
were considered good or exceptional, sausages 
vacked in a 2% brine solution (Dampf- 
wurst, Knackwurst) are particulary porular 
in Germany. Also of interest was canned 
whole boned ham packed in a 6 to 8 kilo hot 
dippec tin plate can and distinctly under- 
processed according to American standards. 
This product did not contain an excessive 
amount of curing salts but did contain 
0.25% sodium benzoate added with the curing 
pickle. This use of benzoic acid derivatives 
was allowed only in meat for the Wehrmacht 
Gestined for use in hot climates (North 
Africa). Other interesting products were 
jellied vork head meat, Kasseler (a lighter 
cured ard smokec piece of pork loin meat) 
and German Jagdwurst (the equivalent of 
American pork luncheon meat). The Kasseler 
loin product was canned in the kilo can in 
one piece and showed no undue fat rendering 
or moisture senaration. By American 
standards the product wes undercooked but 
it was claimed that the cure was sufficient 
(8% pump of 22% pickle) to prevent spoilage. 
However, Jagdwurst whick contained an equi- 
valent amount of curing salts not only had 
been cooked to a considerably higher degree 
but also contained 3% potato flour to 
absort separated fat and water. 


Of particular interst to the American meat 
canning industry will be the suceessful 
German attempt to eliminate all precooking 
of meats. This operation was not actually 
observed except in the case of a few special- 
ty products requirins the addition of 

precooked sauces and gravies. It was 
learned that precooking usually resulted 
in waste even under the most favorable- 
conditions. Finely ground pork skins and 
potato flour were usually used as thickeners 
for moisture. Additional information on 
the quality of German canned meat products 
apvears in the section on Wehrmacht ration. 


As to container condition, the processed 
and cooled enameled black iron cans usually 
showed a considerable decree of rust around 
the double seam area - evident within a few 
weeks after packing - which would render such 
cans unacceptable to American carners and 
consumers. The enameled cans with wekdea 
Sideseams are sturdy and the body and end 
plate fairly heavy Yas following section). 
In many amaller nlantse cane ehovred clicht 
to severe body and seam dents due to careless 
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or inexnerienced handling. Unless extremely 
dented, it was stated, these cans are 
acceptable to German consumers; extemely 
Gented cens are utilized by the plant 
personnel. 


Warehousing. 


In the case of the larger operators, 
warehousing nractices are comparable to 
better American practices. Warehouses 
were usually cooler than temperatures 
prevailing outside (15° ¢ - 28° C). For the 
most part, the warehouses found were small. 
In the larger warehouses, blecks of cans 
were segregated by days of pack. This was 
done either by marking can stocks or 
by dating the fibre cases. 


Evaporatec milk manufacture. 


Relatively little evaporated or condensed 
milk it was stated had been packed in Germany 
except for the Kriegsmarine and for infant 
feeding since 1940. This industry, therefore. 
Apparently had no new develonments during 
recent years or new or improved methods of 
evaporating, filling or heat. sterilizing milk. 
The use of extruded two piece aluminum cans 
of 170 grams capacity (in American parland 
approximately a 205 x 215 can) is worthy of 
mention. The manufacture of cans of this type 
will be described in the final report of the 
team on Ljght metals. Both sanitary style and 
hole in cap cang are also reported as used 
for this product. The current manufacturing 
operations present nothing new or novel for 
American manufacturers and this product has 
been briefly mentioned here only in the 
inierests of completeness circumstances did 
not permit survey of fish canning operations. 


Conclusions. 


On the basis of the survey made of a 
number plants and discussions with German 
canners anc technical men associated with 
the German canning industry, a number of 
broad conclusions would appear to be justified. 


1, From information received, it appears 
that less than half a dozen German 
carneries are comperable in methods 
of operation, equipment, and volume 
of vroduction to medium or larre 
sized American canneries. 
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2. Avart from certain meat or sausage 

- »roducts, the quality of German 
commercially canned foods is 
éistinctly below that of their 
American counterparts. 


3, Except for one item of meat canning 
mechinery, not widely known in | 
America, canning equipment offers 
no advantages over existing American 
equipment; in most instances it can 
be considered inferior. 


4. The containers now used in Germany - 
enameled black iron cans - appear to 
‘be entirely satisfactory under the 
condition of handling, packing and 
storage to which they are subjected. 
It-would be of great interest to 
American can manufacturers to compare 

by American test methods the best 
present German cans with the conser- 
vation type of cans used in the 
Unites States during the war. Arrange- 
ments for such a comparison have been 
made. 


5. Can manufacturers and progressive canners 
in German,together with technical men. 
associated with those industries, appear 
serious in their desire to bring the 
general quality level of German canned 

‘ foods up to that of the American pro- 
ducts and to pack a greater diversity 
of foods. This they hope may be done, 
through educational efforts of the 
trade associations and perhaps en-- 
couraged through government subsidies 

which would permit better equipping of 
German plants and improvements in 
agricultural methods. 


6. The German canned food industry has 
teen given every possible encourage- 
ment and the basic necessary supplies 
during the 1945 season to date, and. 
its products should go for in feeding 
the German population during the 
coming winter. 


German food can Manufacturing Operations. 
The Can Manufacturing Industry. 


As far as food container production is 
concerned, two German manufacturers are 
outstanding with respect to equipment and 
volume of production. These companies and 
their affiliates or subsidiaries are listed 
below in the probatle order of their impor- 
tance as food can manufacturers with special 
reference to the smaller sanitary can. sizes: 


1. J.A. Schmalbach Blechwarenwerke A.G. 
raunschweig. 


Dr. Albert Rossing, Chairmeann of the Board 
Dr. Herbert Munte, Director and Head Manager. 


Subsidiaries; Seesener Blechwarenfabrik, 
Seesen am Harz. 
Kheinische Blechwarenwerke, 
Weissenthurm/Rh. 
Rheinieche Blechwarenwerke, 
Karlsruhe/Baden. 
Ostfriesische Blechfabrik, 
Leer/Ostfriesland. 
Competitors state that this 
Firm also overated factories 
in Danzig and Radebeul. 


This concern is the largest can maker in 
Germany. A full line of packers and general 
line tin, enameled steel (except bonderized 
steel) cans, lithographed, plain or enameled, 
are made in normal times. Composite (metal and 
fibre)cans are also made. Karges-Hammer, an 
equipment manufacturer, serving the canning and 
can making industries, .is owned by Schnmal- 
bach. | 


2. Gunther-Wagner, Hannover. 
“Dr. Funk, Director. 


Subsidiary: A.Kiem & Co., Nurnberg. 


This concern is the second largest can 
maker in Germany and at one time operated 
a total of seven plants, some of them in 
occupied countries (Vienna, Warsaw, Holland). 
A full line of packers and general line 
cans of all types were normally made. The 
Hannover plant was the largest unit in the 
chain. Besides metal.cans, including some 
aluminum cans, plastic and fiber containers 
were made, both wound and molded fibre 
containers. Dr. Funk is head of e211 tech- 
nical activities of the concern and during 
the war even had charge of the housing and 
discinline of displaced imported to work 
and live at the factories in Hannover; he 
is also currently head of the Germa@m can 
manufacturers association. © 


The above two firms appear to be the major 
German can makers but neither one approaches 
any single, large American can manufacturer 
with respect either to the diversity of food 
can sizes manufactured or to actual or noten- 
tial foo@ can production. Other major German 


can manufacturing companies - not necessarily 
listed in the order of productive capacity 
or size are as follows: 


3. Fritz Zuchner Blechwarenfabrik 
Seesen am Harz. 
Fritz Zuchner, Owner and Head Manager. 


4. Lubecka Werke, Liibeck. 


Also a canning and can making equip- 
ment manufactorer. 


5. Bremer & Brueckmann Braunschweig and 


A jam pail plant is also operated by 
this firm near Breslau, 





Staehble & Co., Bad-Cannstadt. 


7. Badische Blechwarenwerke, Karlsruhe, 
nielingen. 


8. Berg & Co., Bidenhpim. 


Other smaller manufacturers were re= 
ported to be as follows: 


9. Fischer & Co., Diisseldorf.. 


10. Zinnert A.G., Potsdam. 


11. Diisseldorfer Metall und Blechwarenfabrik 


Gustav Gross 3 Co., Hilden/Rhid. 
.12. Muller @& Bauer, Metzingen, 
13. Werner & Merz, Mainz. 


14. Unger & Sthne, Braunschweig. 


The above list is not to presumed 
complete. 


Plants Surveyed. 


Operations of the following plants were 
seent 


1. Schmalbach, Braunschweig, Seesen and 
risruhe. 


E.C. Wunderlich, engineer; Mr.Glocke, Supt. 


ren Gunther-Wager, Hannover. 
Dr. Punk, Director 
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3. Guchner, Seesen. 
Fritz Zuchner, Owner 
4. Kiem & Co., Niirnberg. 
‘Mr. Romeser, Asst. Director 
5. Staehle & Co., Bad Cannstadt. 
Dr. Pfleghar, Director 
6. Bremer & Brueckmann, Ludwigsberg. 


7. Badische Blechwaren-Werke, Karlsruhe/ 
elingen. 


Sizes of Processed Food Containers. 


As previously stated in the discussio 
of containers for canned foods, the 
principal can used for heat processed 
products (fruits, vegetables, meats, etc.) 
was the kilogram or “kilo” or "liter" can. 
This is an open top, sanitary style’ con- 
tainer whose nominal or approximate di- 
mensions @re 9° mm in diameter; and 123 mn. 
in height. This can corresponds roughly 
to the American Number 12/2 can or 401x411 
can (4/1/16" x 4 11/16" in diameter and height, 
respectively) since its dimensions are about 
400 x 413 in American nomenclature. 


The 99 mm. diameter can is also somewhat 
made in two other sizes; the half or "halb" 
sise height is 63 mm (about 208) and a 
shorter height 25 mm. (100) can was made 
specifically for Wehrmacht use. A third 
height in the 99 mm. diameter was also ~ 
encountered and appeared to be about 180 mm. 
or 700 high. A third can size, used 
largely for fish and meat, is known as 
the 200 gram can and measures about 
75 x 63 mm. in diameter and height, re- 
spectively. 


Another widely manufactured metal con- 
tainer for marmawWes is the 10 kilo pail 
made with a doped sideseam, with or without 
a handle, and with ring seal or lug seal 
closure. The bodies of these pad&ls were 
beaded to give additional strength. This 
tyne of pail is also made in the composite 
style with metal ends and a fibre body, both 
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lacquered end unlacquered. 


Types of Plate Used. 


It was stated that 90 # of the kilo cans 
made in Germany in 1944 were made from ename- 
led black plate. In the years before 1939 
while Germany was building up her war machine, 
the necessity for tin conservation required 
can makers to depart from the use of hot dipped 
tin plate for can manufacture to other 
materials which used less tm or no tin at all. 


The first attempt made in the interests 
of tin conservation was td explore the use 
of "galvanische" or electrolytic tin plate 
which - as in the United States - required 
only as third as much tin in’ its manufacture 
as did hot dipped for the same area of sheet. 
Apparently, the same general varieties of 
electroplate were developed as were subse- 
uently developed in America in later years 
eae te anc brush. .finishes and remelted 
types). These were tried but apparently witb 
a good bit less success than in America. 
In addition, a type of black iron can body 
blank with. the sideseam margins dipped in or 
coated with tin to permit sideseam soldering 
with tin-lead solder was developed. Finally, 
through the cooperative efforts of the can 
manufacturers, lacquer suppliers, equipment 
. companies and electrical concerns the present 
type of enameled black iron can with electri- 
cally welded sideseam was developed and has 
been extensively used since 1942. This type 
of can requires no tin what so ever in its 
manufacture. 


fhis experience stands in contrast to devel- 

opments in the United States after the be- 
ens of the National defense Program in 

940, and especially after the attack on Pearl 
Harbor. The necessity for tin conservation 

in America never became as acute as in Gefmany; 
however, electrolytic tin plate of a type 
which could be soldered at high operating 
production speeds was developed and used 
commercially. This was one of the major diffi- 
culties encountered by German can makers. In 
addition, in the later yearg of the war, inside 
enameled electrolytic plate cans were being 
used for a wide variety of products under the 
provisions, of WPB Order M-8) without major 
difficulties with inside can corrosion. 
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This apparently was not found to be the 

case in Germany until late in the war when 
a& remelted type of electrolytic plate was 
developed (Bezedit). Because of the interest 
in the United States in the types of con- 
tainers used in Germany in efforts toward 
_tin conservation, trenslations of two 
articles by Dr. E. Nehring, Consultant to 
the Germen_can manufacturing and canning in- 
dustries, Braunschweig, appears as Apnendix 
II and III of this report. Dr. Nehring, 

who was also consultant to the Wehrmacht 
was one of the technical men associated 
with development of the present can. These 
treatises should rove of fthterest to all 
concerned vith the manufacture and use of 
tin conservation cens in the United States 
during the war. 


Types of Cans Manufactured: 


Black iron cans were being made in the 
sanitary style in most of the plants visited. 
However, the larger plants were equinne to 
handle both hot dipped. and electrolytfe tin 
plate and one had recently made such cans 
from frozen tin nlate stocks released for 
that purnoge by Production Control offices. 
The black iron cans were of two general 
types, bonderized and unbonderiged. Both 
types beer two inside coats of enamel on 
the factory end and body; the unbonderized 
can bore two coats on the canners end while 
the bonderized can of one manufacturer had 
but one lacquer coat on that end as made at 
that time. For the bonderized cars, plein 
black plate in sheets or coils is received; 
for the unbonderized style the sheet or 
coil is coated in the flat with one enamel 
coat at the steel mill. . 


Tyve of teel. 


Cold rolled steel is largely employed in 
the manufacture of the welded sideseam “cans 
now widely used in Germany. The manufacture 
of the steel will be reported by another group; 
briefly summarized, the usual production of 
enameled cold reduced rlate for supplied to 
cans is as follows: 


The strips are rolled cold, coolgd of 
frictional heat and annealed ut 710° C. The 
strips are then washed by machine silver | 
brushes and hot water being used (70 C). The 
cleaned strips are next roll coated on »oth 
sides with lacquer and baked. The laccucr 
usually avplie¢ is of the Weiderhold # 1307 
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type, later described. Tye first baking 
operation is between 130° to 150° C-for 
and the second or final bake is from 200° to 
210° C for 20 to 22 minutes. The inside 
coating weight (dry) is 6 grams per squere 
meter; the outside coating weight (dry) is 4 
to 5 grams. 


Steel is received at the can platy as both 
sheets and coils, normally by rail but 
at present pero y by truck. Purchase of steel 
or tin plate in Sermany is on the weizht 
basis (metric ton or 1000 kilograms, equivalent 
to about 1.1 American tons) rather than on 
a base box area basis as in the United States. 


As previously indicated, body blanks and 
sheds examined appeared to be on the heavy 
side for processed sanitary style cans of 
about 4" diamter. peciie ty micrometer readings 
of 0.26 mm were obtained on body blanks anda 
average readings of about 0,28 mm on end stock. 
The plate is as quite variable in thickness; 
readings as high as 0.4 mm could readily be 
obtained. These dimensions correspond, 
respectively, to 0.0102, 0.0110 and 0.0158 
inches, which means that the average weights 
were close to 100 pounds per base box. The plate 
is obviously quite stiff as judged by can 
stripping tests made at headquarters in 
Frankfurt. Black plate was received in cr&dé 
unprotected packages and showed considergble 
rust although this could have been dite to 
war or unsettled nostwar conditions. Some 
of the plain plate appeared to have been 
lightly oiled; most other shipments seen 
devinitely were not. 


Welder Unbonderized Black Iron Cana, 
hens seenare ore enen ans 


A number of installations for manufacture 
of the welded Sideseam, inside and outside 
enameled, black iron Kilo can were seen. 
These installations varied somewhat from- 
manufacturer to manufacturer according to the 
can makers preference for line 
arrangement, tyne of equipment, etc.. 
Essentially,-the. sequence of operations for 
manufacture of this type of can is shown in 
the following flow sheet: 
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Manufacture of Unbouderized, Welded Block 


Tron Gans. 


Lacquered Steel Coils 
coe Blank at 
Sl 


itters 
t 
Margin Cleaners 
' 


Body Former 
§ 


Factor 
Resistance Ends 
Welder 4 
Comround 
Inside & outside Liner 
Sideseam Spray ' 
Applicator Compound 
a Drier 
Baking Oven, 
Flanger | 


Double seamer 
t 
Tester 


Inside Lacquer Spray 
| Coater 


Baking Oven 


Air Cooler 
% 


Packing Carton 


Lacquered Steel Sheets 
Ena Sea or Zigzag 


Cutters 
+ 


End Punch & Curling 


Press 
Canners 
Ends 
Lacquer Spray 
Coater 
Compound Compound 
_. Liner (Gasket) 
: Apolicatm 
Compound 
Drier 


Packirg Carton 


Ag will be noted, the German canner may 


receive two types ‘of end compound in the 
ea stkatant) lined and dried compound 


Spritgzgummi) or a rubber ring, a 


synthetic product supplied by 1.G. Farben 
and other suppliers. The operations shown 


diagrammatically above are not in 
variably carried out in the sequence 
indicated in every installation. For 
.example, some plants manufacture 


both end and bodies from either sheets 
or coils; in others, the margins of the 


coils are cleaned after the coil has been 


passed through a truer or 


air testers. 


eae 


 straigthener. 
Still other installations do not include 


As is to be noted, the ¢ans thus manufac- 
tured bear two inside enamel coatings and 
one outside. Besides being known es the 
black iron kilo cans, cans of this type are 
also known in the German canning and can 
making industries as the "A2" and sometimes 
as the “Sila” can. 


The Schmalbach (Braunschweig) and 
Gunthber-“agner (Hannover) plants are by 
far the best designed and equipped. The 
latter plant suffered about "20 % damage" 
as a result of the war but. the dlack iron 
can manufacturing facilities are for all 
practically purnoses intact. 


The "Sila Special" Can. 





Tne Schmalbach Company has also devel- 
oped a so-called "Sila Special” can which 
bears three inside and one outside ccat 
of enamel, This can, however, was not made 
extensively durins the war. Phe name is 
derived from the words "sintered lacquered" 
Great hones for good performance of this 
can-especially with Class I and Class ITI 
corrosive food products-is entertained by 
this company. Arrangements have been made 
with the local British Military Government 
at Braunschweig for a large run of Sila 
Special cans from which a 1000 can 
sampling will be,made. These cans will be re- 
turned to the Office of the Quartermaster 
General in Washington for observation and 
comparative test against the types of 
conservation cans manufactured in America 
during the war, 


German Con Manufacturing Equipment. 
oa tinh eats Tem ecient che sca ecg te~ lod Nes semen ai 


The two lerger can manufacturers 
provided very complete write-ups of tneir 
operations with flow diagrams, drawings, 
photogravts and blueprints of machines, 
etc. (see Appendix I-1 and I-2). The 
trochure on the Schmalbach Company is 
now in the custody of the Office of the 
Quartermaster General. The brochure on. the 
Gunther-Wagner plant intended for the 
Quartermaster was” inadvertently taken to 
London by a TIIC representative along with 
the copy intended for that agency. 
Arrangements should be made for its return 
to the Quartermaster. 
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To those interested in the details of can 
making equipment reference had best be made 
to the atove two brochures as they describe 
in some detail the best combination of 
Operations for can makinre seen in Germany. 
For the purposes of this renort, only a 
broad ciscussion of the equipment commonly 
used in German can making Operations can be 
given. Pictures of machines ane equipment 
used apvear in the Faster Cony of this 
report. 


Comments on Specific Operations. 
Body Slitters and End Presses. 


Apart from the Schmalbach (Braun- 
schweig) plant which hag equinment of 
American manufacture, neither the design, 
method of operation nor speed nor 
volume of production of such units was con 
sidered equal to those used in American 
practice. One German practice sometizer 
followed is to slit can bodies and ena 
blanks from the same sheet of steel. Where 
the steel is received in coils, an un- 
wincing mechine in tandem with a strip 
truer is used, 


Marein Cleaners. 


As previously and as later indicated, 
all German Black iron cans, bonderige4é cr 
unbonderized, have welded sidesesms. To 
prepare or clean the area of the weld free 
from rust or lacquer, buffing machines are 
used. Wire wheels turning at right angira 
to the direction of travel of the body 
blank buff off or mechanically clear the 
blank margin. 


Sideseam Welders. 


Bodies are formed on roll form body 
makere usually of German manufacture 
although sore American body making equipment 
was seems The sideseam welding operation is 
carried out at relatively slow speed (15 te 
18 meters per minute) in special machines 
(Westdeutsche Werkzgeugmaschinen, Dissel- 
dorf) operating with 3 weldine rolle which 
take @ quarter turn with each weld. These 
machines (operating at a secondary voltave of 
15 volts and a pressure cf 20 atmospheres) 
are described in the Schmaibaoch prospectus 
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previously referred to and photographs and 
blueprints are included. The theoretical rate 
of these welding machines was given as 2350 
kilo cans per hour (about 40 per minute). 


In body making, the sideseam is left 
unnotched and is of the simple lap type. 
Body blank notching was carried out before 
the war and still is recognized as desirable 
in order fo cut down on the amount of metal 
s4ncluded in the can double seams. However, this 
practice was d3scontinued during the war for 
reasons which are not entirely clear; the 
major reason given was that the type of metal, 
received in wattime was such that the full 
unnotched lap seam was necessary. The welding 
machines are sturdy even though slow; the 
composition of the roll electrodes was Elmet 
metal, a wellknown copper-bearing German alloy 
(copper 60, manganese 40). No particular 
trouble was encountered, according to in- 
setae received, with burning off of the 
rolls. 


Dr. E. C. Wunderlich, Engineer for Schmal- 
bach, has designed a faster welding machine 
which, while completed, is still in the 
exverimental stage. It is hoped that this 
machine will raise can production well in 
excess of 200 cans per minute. Whether or not 
the situation was normal, no welded can 
line seen was running in excess.of 135 cans 
per minute; for the rost part the lines were 
operating at less than 100 cpm. 


Comnound Liners and Driers, 





Compared to modern Americar end compound 
‘lining and drying operations, the majority 
of the equipment seen in Germany can 

making plants for these operations was very 
rudimentary. Some old equipment of American 
manufacture was seen in some plants. 
Usually, the can ends are lined on a simple 
machine which rotates the end under the 
lirting die; the lined ends are then stacked 
by hand and when a sufficiently high stack 
is obtained (8 to 10 inches) the stack of 
theends is placed on a belt and passed 
through @ small drying oven. Some plants 
had faster liners in which the ends indexed 
into the oven and were worked up to the top 
between threaded rods and discharged at 

the top of the oven. This: principle was 
utilized in some older American machines. 
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Sideseam Striping. 


The common German practice in enameled 
Steel can manufacture is to apply inside 
and outside stripes over the welded can 
sideseam. This is usually done by a sirtple 
soray or roll. Formulas for side seam _ 
etripes sné the bakins conditions to be 
employed for these ere indicated in 
‘AAnoencix IV and V. Manufacturers renort no 
cor-iaints on the performance of these 
stripes. However, broth packed and unused 
can seen in the fielc showed some blistering 
and lifting of the stripe due to too heavy : 
an anrlication, iricorrect baking, errors in 
formulation of the strive lacauer or possibly 
a combination of one or more of these 
factors. ‘the haking schedules etiplgyec for 
these strives (5' at 180° C or 355 F) vould 
be inaccenteble to U.S. can wakers from 
these standpoint of the relatively long 
time requirec. 


Enemcl Ovens and Lacguer Baking. 


As Anrendix IV of this renort is 
appended the enamel formulations, recommen- 
ded coatin; weichts and enamel baking 
schedules of Hermann iederhold, Hilden, 
one of the largest anc most progressive 
German can lacquer sunpliers. As Anvendix V, 
the opereting directions of the Schmal- 
bach Comrany are attached which give further 
information on enamel and comnound appli- 
cation and baling procedures. As indicated 
in these annendaces, lacquer baking is 
earpied out ct temperatures of 180° to 
290° CG (356° to 392° F) for the Wiederhold 
enamels. Another common baking schedule 
for closely similar enamels - determined 
as satisfactory by the can makers involved - 
was 15 minutes at 150° c (302° F). A full 
report on the resins used in lacquers for 
cens has been made by the plastics group 
(who covered the principal lacquer suppliers - 
Wiederhold, Hilden and Albert, Wiesbaden). 


To effect baking of these lacquers, German 

can manufacturers utilize 
mostly horizontal but sometimes vertical, 

widely varngated types of oven. Some emnloy 
self-disienied equipment; others have equinned 
with the ovens made by leading equipment 
manufacturers such as Gohring & Herber- 
streit (Dresden) and Lufttechnische Gesell- 
schaft (Stutteart). “She equinment meade by 
these last two manufacturers, while seemly 
unnecessarilv mossive in construction, 
anrearec to be zurericr to other German 
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equinoment of this type. However, neither appeared 
to offer any advantage over current American - 
enamel bakine equipment and for, the most-  . 

x.xt overated slower than would te required 

in United Statesnractice. Due to current: 

coal end cas shorteges, some German cen 

makers have proved ingenious in converting 

thetr aking ovens td, electrical heat, 

ing larvce light bulbs or. resistance 


Louodle Searers. 


Mechinery used in this operations is 
cescribec in the renorts previously re- 
ferred. to as in the custody of the 
quartermaster Generel. Arain, where 
American eguinment wes usee the operation 
was guverior and comparable (except for speed) 
to modern American prectice. Most of the | 
machines were of German manufacture and 
Oneratea on thé "can revolve" or "can 
still" principle, depencing on the age of 
the machine. No particnlar ecntrol eee eEe 
factory end couble s« exce} > ror filling 
and inspecting file-q - seams appeared 
to be usec. Principal Serman manufacturers 
of this tyne of seaming equipment were: 


Karces-Hammer, Braunschweig 


Klinghammer, Braunschweig 


Kircheis, Stuttcart 
Schuler, Stuttgart 


Narufacture of Bonderized Black Iron Cans. 
A GS 


Suchner es well as Gunther-Waener manufac- 
tures enameled bonéerized black iron cans. 
Since the cuchner tonderizing line w-s the 
only one actually seen in Overstion, this 


process vill be briefly described. 


Plain black iron sheets are margined 
cleaned ty tuffing ard the enés are ounched 
ous and comnound lined and dried, The . 
bodies are formed end welded ex¢ then 
flangec ond seanec in the sere unit with the 
cen ano horizontal position, such machines 
are mace by Kircheis, Stuttrart, ZJuchner 
has constructed a unigue rocification later 
cescribed. The cans wittk factory end 
attached then proceed to a station Wwoaere 
they are fastened into frames vihich will taxe 
them through both the bonderizing bath ane 
&@ din lacquer bath. . 


i Shee 


The bonder unit (Goering & Heberstreit, 
Dresden) is a heavy, cumbersome machine 
develoned by Zuchner for hot bonderizing. It 
is well engineered from the standnroint of 
circulation of solution, temnerature maintance, 
spray washing and drying of the bonderized can. 
The cans are carried in the fremes (24 tq the 
frame) through the hot bonderizing solution 
after a short immersion and wash in &n alkaline 
cetergent to remove grease and oil from the can 
surfaces. The bonder solution is supplied by 
Metallresellschaft, Lenrelsheir am Harz, in 
ligquic form and samples were returned to the 
Office of the Quartermaster Geneéral for 
analysis’? The solutian was teins held at 90° c 
anc the cycle was about 3 to 5 minutes 
foilowing which the cans are waghed and air 
driecG in an oven for.15' at 150~ GC and cooled. 
Next, the cans (still contained in the frames) 
go through a dip anc rotate lacquer tank, 
are drained and proceed to a taking oven 
where a bake in two cycles is given namely, 

20" at 110° to 150° Cand 50/ at 220° C. Single 
coat cans such as this may be sunplied or the 
cans after the beke may receive an additional 
inside spray coat. 4uckner's equipment is 
quite flexible and can -proauce bonderized or 
unbonderized bodies which are dip lac- 

quered and then assembled vith an enameled 

Or unenameled, bonderized or unbonderized, 
factory end and then spray coated and rebaked. 
He has devised a unique modification of the 
Kircheis (Stuttgart) horizontal flanger and 
seamer to which he has added a lacquer spray 
head through the spindle shaft. Thus, double 
or single coated bodies with single and double 
coated ends may be made. Production was given 
as 5000 to 6000 kilo cans per hour. Samples 

of bonderite solution and plain andbonderized 
cans were obtained and sent to 0.Q.M. 


All these variations can be practiced to 
ease the cost of bonderized cans by apbling 
a varigble number of inside coatings. The two 
coat (inside) bonderized can with double 
coated enc coats costs about 14 pfennig or 
currently 7.4 cents as opposed to a cost 
of 12 pfennis or 1.2 cents for the Sila can. 
Samples of the Zuchner unbonderized and 
bonderized#1 censd were secured and sent to 
Washington for appropriate laboratory exa- 
mination. 


Sila vs. Bonderized Cans, 
An active controversy exists in the German 


can making_incustry as@to the relative virtues 
of the two types of containers. It seems quite 
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probable that neither can gives the per- 
formance claimed for it by the manufac- 
- turer, since both types are stated to be 
suitable for the semi-acid and rep cea 
Large canners, who prefer'the Sila over the 
bonderitied can are frank to state that the 
plain tin (hot dipped) can .is much the better 
container for fruits such as pears and plums. 
As tndicated previously, arrangements have 
been made “or test of the allegedly 
superior Sila Special Can under American 
test: conditions which should reveal the 
relative performance of. this super-can when 
compared to conservation: cans used in’ the 
United States during the, wer in the interests 
of tin.conservation. In any case, the pro- 
ponentspf the Sile can make the following 
claims which will be of interest to those 
familiar with the performance of American 
bonderized cans or can parts. 


1. Enamel consumption 


; For Sila cans the total consumption 
is 4 to 5 ke of lacquer per 1000 cdéns; 
bonderite cans require 15 kg and only one 
coating is provided. Sila cans bear two 
inside and one outside coating. (Zuchner 
can’ change his number of inside coatings; 
this comparison is therefore not strictly 
correct). | 


2. Types of coatings 


Sila cans require oil-free, domesti- 
cally available materials while ‘until now 
bonderite lacquers required softening agents 
which have not been satisfactory due to 
lack of proper materials. 


3. Corrosion Resistance 


. As tested by the Schmalbach acetic 
acid test (see Appendix V) Sila cans show 
no effects on the enamel of no hydrogen 
production; bonderite cans. showed such 
corrosion. 


4. Strength of Coating 


__ It 18 claimed that the uniforn Sila 
coatings are superior to the non-uniform 
(thickness variable) bonderite coatings. 


a5 Precoating: 


Sila cans are fabricated from plat 
enameled in the flat; bonderite cans do not 
pei ae resistant coating but merely the 
Single applied crating (se > 
eerat 8. = € note under 1 


6. Filr Elasticity 


Sila iacquer films are suverior in 
this respect accarding to Schmalbech experience. 


7. Double Seaming Characteristics 


The more elastic Sila lacquer coets 
withstand fracturing during the stresses of 
double seaming; the bonderite layer breaks 
away end corrosion may result at the breaks. 


&. Apvlication to Products 





Sila cans may be applied to more 
corrosive food products than bonderite cans. 


9. Control of Manufacturing Overations 


Control of manufacturing operations 
is stated to be more positive end easier in 
the case of the Sila line. 


10. Economy of Process 


The bonderite process reguires 4 
costlicr type of enamel which-coupled with 
higher consumvotion-increases costs.’ 


11... Plant Maintenance 


The Sile process requires less main- 
tainance of equipment. The necessity of 
cleaning the frames in which bonderite cans 
are lacquered was specifically emphasized. 


12. Eouivment 


Sila can equipment is more native to 
tin can manufacturing plants than is that of 
the boncerite process. 


Certain of the above comperisons (by 
Schmalbach) cannot be regarded as unpre- 
judiced. Gunther-Wagner is not inclined to 
differentiate between the two types of 
black iron cans as to performance. 


Manufacture of Tin Plate Cans 


Rither hot dipped and "galvanische" or 
electrolytic plate cans were being manu- 
factured at a few of the plants visited. 

The electrolytic cans were being made in 4 
manner identical with that used for the 
unbonderized welded sideseam cans and, in 
fact, on the same equipment. This was seen 
at several installations; the sideseams only 
were lacquered after welding. 
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The only kot dipped tin plate cens ee¢en. 
ranufacturea were being made on old rotary 
body Sforrines anc sweatin ecuiprent, some 
of American manufacture anc rore than 25 
years old. the highest line sreed seen on 
such equinment was 30 cans ver minute. It 
wae stotet that 40-650 solder was used. 


Production Canecity of the Industry. 


In the time available, exact production 
ot the kilo size of can during the war years 
could not’ be located, dZuchner claims.a 1944 
rroduction of 63 million kilo cans with an 
adéitional 30 million kilo car ends for home 
canners use. Gunther-\.agner listed its . 
capacity as 400 thousand cans per day with all 
lines overating (2 bonderizing and 2? lines 
maxing enameled steel cans). Considering 
Schmalbach as equivalent in production and 
also the probable extent of the active 
carning seasons jn Germany, it is estimated 
that total Germen production of the kilo can 
would approximate 400 millian cans for the 
Hannover-—Broeunschweig-Seesen area. This 
would be roughly equivalent to a total |. 
Germaw kilo can vroduetion well. in excess 
of 500 million cans. This figure is independent _ 
of the production of marmalade, and jam pails, 
anc other miscelleneous food containers or can 
siges. 


Laboratory Control, 


A few of the can manufacturers visited 
mainteined laboratory control over the 
quality of the finished can. The larger can 
makers elso maintained control of raw 
materials. In Appendix V are indicated the 
tynes of raw materiel and finished product 
tests applied by one lerge manufacturer. 

In acdition to these tests, metallurgical 
tests such as cuctility end hardness are 

run; a modified cup test is also made in some 
of the lahoratories in which a 5 mm. cuv is 
Crawn on the lacquered sheet and the degree 
Of @pamel fracture graded by a empirical 
score. 


The ability of the finished, lacquered can 
body and factory end to resist the nassage 
of electric current is also used as a 
criterion of completeness of enamel coverare 
(Duffek test, operating at 24 volts). This 
test is also applied to cans which have been 
filled with water, sealed, processed (20' at 
121°C) and then cut open. Most of the tests 
used are known in one form or another to 
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American can makers laboratories; there ere 
also other tests applied in such laboratories 
which ere not known - or if known not used - 

in Germany. One manufacturer (Staehle, Bad 
Cannstadt mainteins control over manufacturing 
Onerations by testirig 4 cans from every hours _ 
production. 


Can Menufacturers Resnonsibilityv. 
errr nceeretiecpeenees ati eereennaeeomnitoninoe 


The resnonsibility of the German can maker 
for the quality of his rroducts is somewhat 
different than. that of the American manufac- 
tuner. In the first place, 411 closing. 
machines used in, canneries are the proverty 
of the canner involved end like all other 
machinery in the cannery, it is up to the 
canner to see that it is working satis- 
factorily et all times. In America, the 
great majority of the closing machines in use 
are the property of the can manufacturers and 
thus the can makers share responsibility with 
the canner in seeins that the machines are 
maintained in satisfactory operatine con- 
Cition. Second, German can manufacturers will 
not accept resvonsibility for can perfor- 
mance past one year after packing and then 
only if the enameled black iron cans are 
used for products not considered particularly 
corrosive (meats, meat products, fish, vegetableg) 
While no definite recommendation is made against 
the use of black iron cans for fruits or fruit 
products, no similar garafintee for one years 
gervice life for such products is given. In 
short, the major resronsibility of the German 
can maker is that rot more than 2 cans per 
1000 shall show mechenieal defects due to 
manufacturing errors, and it is expected that 
such errors will be evident shortly after 
nacking. 


Marmalade and Jan Pail Manufacture 


Most manufacturers were also engaged in the 
production of 10 kg vails for marmalade and 
jam. These containers are made from enameled 
steel usually with 2 locked, unlined sidesean; 
the containers were hand striped with an air 
drying dove along the inside of the sideseam. 
Manufacturing operationswere somewhat variable 
between companies; however, an average opera- 
tion consisted of cutting and forming the 
body by hand operate machines; and 
finishing the container ina machine which 
rolled the top end, flanget ard seamed the 
bottom end, and bendea, the bodies. Handles were 


attached - where the pails were made with 
handles - by hand riveting on the necessary 
fixtures and fitting the handles by hand. 
Covers were also of several types; either 
gasket or compound lined ‘simple iug or lock | 
seals. A smoothly operating unit can make 
4000 of these pails in @n 8 to 10 hour day. 


The above pail is also made in the 
composite style with a fibre body made of 
reclaimed paper, either lacquered or unlac- 
quered. The rate of turn over of marmalade 
apparantly prevents any difficulties when this. 
practice of using unlacquered bodies is follo-. 
wed, The sideseams of the fibre bodies are 
stitchec together by a perforated metal strip; 
in one vlant a short strip of aluminum foil 
was also teing placed over the ends of the 
stitched sideseam before seaming on the 
bottom end and top ring so as insure a 
tighter seal. Composite cans of this 
type carried a friction top enameled steel 
top and cover. In general, none of the 
manufacturing operations on these pails was 
superior to modern American practices. 


Developments in New Types of Plates 


As previously stated, aluminum cans were 
produced and used for specific products such 
as fish meats, meat products, and milk. The 
Survey revealed that types of plates for 
food containers were also studied during the 
war and these together with aluminum cans are 
briefly discussed below. 


Aluminum Can Manufacture. 


Information on the production of 
aluminum cans is included in the brochures 
prepared by the larger manufacturers and now 
in the custody of the Quartermaster General. 
In addition, the mechanics of manufacture of 
aluminum cans was assigned to and will be 
reported by the group covering the uses of 
light metals. Attention will be given by this 
group particularly to the manufacturing 
Operations formerly used by Gunther-Wagner and 
by the Vereinigte heliteche Metallwerke, Niirn- 
berg. Manufacture of the aluminum sheets in- 
cluding types of pretreatment will also be 
coverec by that group. Comments on aluminum 
cans in this report will therefore be 
confined to can performance. 


Corrosion Resistance of Aluminum Cans. 
A eae ene Sean eee on oe 


fateresting data on the corrosjon resi- 
stance of extruded two piece aluminum cans 
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packed with various products and packed 
at room temperature (Braunschweig) were ob- 
tained from Schmalbach. For the purpose 


of completeness these are reproduced in the 
text below: 


Lacquered Aluminum Cans. 


Apnlesauce, cherries, plums, German 
pickles, fish in tomato sauce, peas, wax 
beans, mushrooms, spinach, kale carrots, 
cut stringbeans and beef with barley were 
packed. The corrosion record on these packs 
wes as follows: 


No losses from corrosion in 2 years — applasauce, 
cherries, fish 
in tomato 
sauct all vege- 
tables, mush- 
rooms and meats 


Good for 1 year but 10% in 


2 years ... coe eee plums 
Good until 3/4 year but 100 # loss 
in 11/4 years ... ar pickles 


Untreated, Plain Aluminum Cans. 


Pickles, peas,wax beans, snap beans, 
mushrooms, spinach, kale, carrots, cut string- 
beans, aSparagus, beef and barley, white beans 
with beef, liverwurst, blood sausage, lard, 
beef and pork were packed. 


Specific Products: 


Spinach - 3 to 5% loss after 1 years, 25 - 50 % 
after 2 years. 


Carrots - good until 1 year, 3 % loss in 2 years. 


Gut beans - good until 192 years, 5 % loss in 2 
years. 


Asparagus - good until 13/4 years, 7% loss in 2 
years. 


Pickles - good for 4 months, 100 % Toss after 1 
year. 


Mixed: preserves - good for 13/4 years, 10 % 
loss after 2 years. 


at 


freated Aluminum M BV Cans. 


Peas, wax beans, snap beans, mushrooms, 
spinach, kale,carrots and out beans were 
packed. 


No corrosion losses in 2 years - cut beans, 
mushrooms, w@ax beans, peas snap beans. 


Specific Products: 


Spinach ~ good for ¥2 year, 90% loss 
after 2 years. 

Kale - good for 3/4 years, 5% loss 
after 2 years. 

Carrots - good for 1 year, 9% loss 
after 2 years. 


Treated Aluminum EW Oans. 


Spinach, kale, carrots and cut beans were 


packed. 

Spinach ~ good for ¥2 year, 80 * loss 
after 2 years. 

Kale - good for 1¥2 years, 3 % loss 
after 2 years. 

Carrots - good for 192 years, 70 % loss 


after 2 years. 
Cut beans - good for 1/¥2 years, 33 % loss 
after 2 years. 


,In addition to the above results, a 
report on the quality of meat products 
packed in various types of aluminum cans, 
attached as Avpendix VI, may be of interest, 
particular since it reveals the basis of jud— 
gement of German observers as to when a can 
is a satisfactory container for a specific 
product. 


The Schmalbach data indicate that 
corrosfon losses were low when lacquered 
aluminum cans were used for certain 

corrosive fruit products, as judged by room 
temperature storage results. The data have 
been listed for inspection of thosé who might 
be interested in this type of container. It 
showizd be stated that American test methods 
for testing the suitability of containers 
utilize additional techniques beyonce those 
used the collection of the above Gata; it 
would have been of interest to test German 
aluminum cans by American test methods but 
the necessary arrangments could not be made 
in the time allotted for the survey. It is 
hoped that such arrangements can still be 
made, some time in the future. In conclusion, 
it might be pointed out that interest in 
aluminum was stimulated at least in part 

by the German High Command (OKH) as indicated 
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by Annendix VII which-is a translation of a 
staterent issve@ on oens for the Wehrmacht. 
The exact Cate of this stetenent is not 
known but is estimated to be tetween 1939 
ane 1941 


Aluminum Foiled or Clad Plate. 


The light metsls, growp is. also in- 
vestigatings the methods of manvfucture 
of this tyne of plate. The present survey 
found that a considerable omount of exreri- 
mental work had been carried cut on aluninum 
clac steel cans. This development was brought 
about apparently considerations. First, | 
aluminum sheeting in the gauges: used was too 
soft to resist internal can pressures when 
made in the present sizes qf the kilo can for 
pressure processed rroducts. The dimensions 
of the container must te altered so es to 
Rive a greater can heifht to diameter ratio 
and body beading must be applied. Second, some 
type of nrotective coatinre for steel other than 
tin was soucht which would be domestically 
available in Germany. This led to stuéy of 
aluminum clad or "foiled" steel as a vlate 
for can making. Cans made from these material 
would have the edditional gtrength needed 
without snecial dimensions or body strengthening 
festures in the ordinary consumer sizes, and 
possibly such cars could be made on existing 
Germen can. making equipment’, 


The wor’ had progressed fayfenough to 
permit the experimental manufacturé of three 
piece aluminum clad cans. 8ome comments on 
the corrosion resistance of this type of 
plate ere contgined in Avrendix II. It was 
claimed however, that this development was 
halted by the war. However, one can of 
aluminum clad steel was seen which had 2 
locked sidesear filled with a rubber gasket 
which had been bumned. Such a cen, of course, 
required no tin in its manufacture. 


Zine Platec Steel. 


As a last type of nev vlate development in 
Germany, the steel sheet lacquered on the one 
side and bearing a gine coating on the other 
might be mentioned. The lacquered, side of the 
sheet wes Gestined to become the inside of the 
can. This side was enameled and the sheet 
than electrically zinc coated. As far as 
could be determined, no extensive anplication 
was made of this type of plate. 


-~ 45 — 


Mounted specimens of the various types of 
plate used commercially in Germany during 
the war or developed and studied experi- 
mentally in that veriod are now in the 
custody of 0.Q.M. (Apvendix I - 3). 


Conclusions. 


As a result of this survey, several broad 
conclusions might be drawn. These may be 
listed as follows: 


1. 


The German can manufacturing: 

industry is far below its American 
counterpart with respect to speed and to 
extent of actual or potential production. 
The American can making industry is also 
capable of making a wider diversity of 
food can sizes on a volume basis. : 

In general, the German cen'making industry 
possesses no srecial items of equipment 
or follows any procedures which are 
Superior to eguinment processes or 

used for similar purposes in the United 
States. 


Due to the interest of the Wehrmacht in 
tin-free cens, German can makers have had 
rreater opportunity to work with 

aluminum or aluminum clad steel as can 
manufacturing materials during the war 
than ‘have American cer manufacturers. 
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SECTION Il 


GERMAN FROOZEN FOODS 


Reported 
by 


C.J. Mangan W.B. Esselen R.W. Pilcher 
G.I. Carlin W.F. Straub 


German frozen Foods. 
+ RT TT 


The food freezing industry. 


In contrast to the German canned 
rood industry, some of whose members 
have teen in production for more than 
400 years, the frozen food industry is 
a comparatively new addition to the food 
preservation industries of Germany. 
As this survey has fourd, it ;layed a 
definite role in the feeding of toth 
‘the Wehrmacht and the German civilian 
population during the recent war 
Although informaticn received from 
various sources indicates a difference 
of opinion as to the best actual im- 
portance of frozen foods, the best 
available estimate on 1944 production 
(40 to 45 Million Kilos) would suggest 
that sutstantial amourts of frozen 
foods were consumed by at least certain 
elements of the German Army and the 
Civilian population. Actually it would 
appear that fish was the most important 
frozen food supplied to the Wehrmacht 
and that fruits and vecetables were uged 
to only a limited extent. Much publi- 
city has been given in some quarters 
to the importance of the so-called 
"Cold Chain", (a system of transportation) 
in supplying frozen foods to the 
Wehrmacht. 


In the earl: stages of the war the 
“Cold Chain“ did not reach to the front 
lines but only to army vampS, division 
headyuarters etc. Later on in the war 
when supply lines had been shortened 
there was little or no frozer food 
available. For the Afrivain Campaign 
this elatorate “Cold uhnin" was set up 
to supply frozen focds to troops in 
Africa. However, by the time the ne- 
cessary warehouses were established 
German shipping had teen destroyed to 
@ point where frozen foods could not 
be shipped across the Mediterranean 
Sea. In general, frozen foods were mainly 
used in early sprine when other foods 
were more diffisult to wapcain. Likewise, 
it appears that frozen foods Supplied to 
the Wehrmacht went primarily to Norway and 
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Russia. In the case of Civilians, frozen 
foods were reported to te definitely a 
luxury ilem Lecause cf their high price 

and thus were generally availatle those who 
could afford them. 


Apparently the industry is dominated by 
thwee large producers of frozen foods, the 
first of whom began cperations some eight 
years azo. fhese firms and their various 
ramifications may te deserited as follows: 


This concern, is credited with the intro- 
duction of the American Birdseye Cabinet 
System for freezing foods into Germany. 
Ownershin cf this company is reported to 
the "Margarine-Union". This concern main- 
Lains the following estatlishments: 





Concern Address Number, of 
Freezers 
Dr. Sidow Dreitzsch 2 
Heine + Co. Frankfurt/Oder 3 
G. Brentke Gerwisch 2 
L. Werner Freital i 
H. Bosse + Co. Hecklingen 1 
Kersten + Co. Magdeburg 2 
Gutsverwal tung . 
Graf v. Alvebts- Neugatters-— 
leten leven 2 
Schetter + 
Wiesner Oternizk il 
a, Gs Stendal 3 
Lamparsky Werder | 1 
Bockenem Amber 2au 3 
L. Warnecke burzgdorf 3 
Solo-Feinfrost Emden 2 
Helvetia Gross Gerau pe 
H. KreuglLurg Konigslutter 2 
Dr. Nxgeli Mainz-Mombach 1 
Bassermann . Schwetzingen 2 
Getr. Rudy Mackersheim e 
Schmanns + Buhk Moorwarder i 
Jon. Braun A.G. Pfeddershein 2 
H. Bosse ‘Seesen 2 
Otto Keune Wolfentittel “i 
Kons. Fetrik- . 
Weseloh Winsen/Luhe 1 
Solo-Feinfrost Wunstorf poy 
45 total 


Just how many of these corcerns sre 

owned ty Solo-Feinfrost, or what arranvements 
hd@ve been in effect with respect to the use 
of Solo Feinfrost equipment ty the incepen- 
dent firms listed atove, is beyond the in-. 
terest of this survey. The atove information 
on the Solo Feinfrost Co. and its affiliates 
was obtained from Dr. Simanskowsky, Chief 


Chemist. 
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2. Josef Pankofer Co., Munich. 
fhis firm uses a self-designed type of equip- 
ment and operates factories at the following 
lovations in Germany: 


Munich, Worms, Hamburg. 


With German occupation of Evrope, facto- 
ries were also acquired at the following 
localities: 

France - Le Pre de Gervais, Petit, 

Gay +'Frs. 
Gourtevois, Bonnet + Cie. 


Hollana ' = Bergschenhoek, Jac. A. Vonk. 
Rotterdam, Fiege + Hoff. 


Bulzaria - Sophia, Boschiloff + Sons. 
Plovdiv, Badaschte. 
Kritschim, Rodina. 


Hungary - Budapest, Georgia. 


Italy - Bari, La Rocca. 
Verona, Saicef. 


In addition, Pankofer maintained freezer 
warehouses for distribution and warehousing 
of his products at the follewing localities: 


Berlin Frankfurt a.M. Hamburg Vienna 


Bremen Dortmund Breslau Dresden 
Munich Bitterfeld 
Mannhein 
Stuttgart 
Cologne 


Hirschberg (Schiles. ' 
3. Andersen + Co., Hamburg. 


This Company utilizes freezers of its own 
design, as later discussed, but is unigue in 
that these freezers are of both the portable 
and stationary types. Information on the 
spread of this firm's operations ‘s not as 
complete as could be desired since limitation 
of time prevented a visit to its headquar— 
ters at Hamburg. It appears, however, that 
the following plants operated with Ander- 

Ben equipment: 


Braunschweig - Daubert 
Querner 
Meinecke 
Lan pe 
Gifhorn 
Elashorn - Wetzet + Co. 
Holstenhof 
' Gebtr. Rostock 
Metz - Andersen + Co. 
Euskirchen Inhoffen + Austmeyer 
French Plants 4 at Luneville 
3 at Orleans 
1 at Riec 
1 at Ploneour-Lanvern. 
sy 


The freezers in France were of both the 
permanent and portable types. 


Plants visited. 


The following plants, engaged in commer- 
cial freezing operations, were included in 
this survey: 








Name Address. Equipment 
Helvetia Gross Gerau Solo Feinfrest 
Solo-Feinfrost Wunstorf : . 
Amber gau Bockenem . a. 
Solo Feinfrost Hamburg ie " 
Bassermann Schwetzingen 7 7 
Pankofer Munich Pankofer 
P. Kasper Braunschweig Andersen 
T.Ch. Lampe Braunschweig : 

H. Meinecke Braunschweig ae 


Raw materials. 


As far as fruit and vegetables products 
are concerned, which constitute the burden 
of German frozen food production, the situa- 
tion as regards raw material supply is much. 
the same as that described in a previous 
section on raw food produce for canning. 
Dependence is apparently placed mainly on 
the products of a large number of relatively 
small suppliers or growers. However, as 
Blso stated in the previous section, in 
plants which conduct freezing and canning 
or dehydrating operations simultaneously, 
it is not uncommen to find that the higher 
quality raw stock goes into the frozen 
pack and the lower quality or less desirable 
material into the other types of preserved 
foods. The quality of foods received for 
freezing and seen during the period of 
this survey was not high; in most instances 
it was on the over-mature side. 


According to information received, fish or 
freezing is frequently quite long in trans- 
port, even to the freezers located in North 
Germany. Fish, notably herring, have slso 
been shipped brined in barrels as far south 
as Munich for freezing to supply the 
Bavarian market. Whatever the effect on the 
quality of the final product this practice 
may have had is not known since no samples 
of frozen fish were seen. It is under- 
stood, however, that the product had good 
consumer acceptance and in fact sold at 4 
premium price. Meat for freezing was ob- 
tained locally from the slaughter houses 
which are usually operated by the Butchers 
Guilds on m cooperative basis and the 
killing operations supervised by the Muni- 
cipality in a municipally owned abbatoir. 


a 





Types of frozen products. 


Food freezing operations in Germany 
normally begin with the first seasonal 
crop (asparagus) and end with the last 
(apples, plums and tomatoes). Products 
such as the various meats, fish and marma- 
lades, however, may be frozen at any time 
in the year. A fairly complete list of 
foods commercially frozen in Germany 
would include the following: 


Apple slices 

Apple sauce 

Apricots (halves) 
Asparagus (whole and cut) 
Beans, Stringles (whole and cut) 
Beef 

Blueberries 
Blackberries 

Brussel sprouts 

Carrots 

Cauliflower 

Cherries (sweet and sour) 
Currants (red and Black) 
Cucumbers 

Fish 

Gooseberries 

Kohlrabi 

Marmalades 

Mushrooms 

Peaches 

Pears 

Peas 

Plums 

Plums, red (in sugar) 
Raspberries 

Raspberry puree 

Rhubart 

Spinach 

Strawberries 
Strawberries, wild 
Strawberry puree 

Tomato puree. 


Types of containers and sizes. 
A ater 


The fibre containers used for commer~ 
cially frozen foods in Germany vary from 
& small size holding 250 grams (a’ cut 
8 ounces) to the large or institutional 
Size carton holding from i0 to 12 kilo- 
grams (22 to 26 pounds) designated for large 
Scale usuage. The sizes seen packed to 
the greatest extent were the 0.5 and 1.5 
kg sizes, respectively. A list of the 
more widely used fibre package sizes 
&ppear below: 
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8 to 10 kg - for institutional use. 


The Nicolaus Co., Kempten, is one of 
the largest suppliers of fibre cartons to 
both the food freezing and dehydrating in- 
dustries. Tfhis plant which is a subsi- 
diary of the Solo Feinfrost Company was 
located adjacent to a Wehrmacht barracks 
and was almost completely destroyed by 
bombing and fire. Until the development 
of the Eco package, the fibre cartons were 
made in the lap sideseam style, conven- 
tional folding type from sulfite pulp 
paper board. Earlier in the war these 
cartons were coated both inside and out 
with paraffin; at that time it was also 
customary to pack frozen fruits which had 
been sugared with an inside cellophane 
liner and outside callophane wrappers 
for both the fruit and vegetable car- 
tons. As shortages of materials were en- 
countered, only the inside of the cartons. 
were paraffined and only a narrow outside 
band of cellophane was retained. This 
band served as an outside binder to keep 
the package closed and to protezt the 
manufacturers label, which as in the 
United States, is printed on the outside 
of the package. 


As still further shortages of mate- 
rials occured, which was also accompanied 
by & degeneration in the quality of the 
paperboard used in carton manufacture, 

&® large square pergament or parchment paper 
bag was developed. This bag held about 

50 to 100 of the small cartons, depending 
on their exact size, and was lapped sealed 
after filling with the smaller frozen 
cartons. 


The Eco Package. 


The Eco package is a rectangular, alu-~ 
minum foil-laminated fiber carton with lap 
sideseam and countersunk ends. The package 
is made in several sizes and the ends are 
sealed on by a heat setting adhesive which, 
as far as could be determined, was of 4 
vinyl type. This package apparently was 
a joint development of the Nicolaus Company 
and the Jagenberg-Werke, Diisseldorf. The 
package is received knocked down with the 
ends detached. fhe bottom end and the top 
end (after the carton has been filled and 
is ready for freezing) are sealed on by 
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&@ special machine manufactured by the 
Jagenberg Company. A description of 
this machine which operates with an 
electric heating element in the forming 
head is described in the brochure retvei- 
ved from this company now in the custody 
of the Quartermaster General (Appendix 
I, Item 4) 


Tests on the Eco type of paper (see 
Appendix VIII) show a very low rate of 
gas and moisture vapor transfer. The 
paper for the Eco package is made from 
@luminum foil (0.05 mm thick) of the 
Walzwerke, Singen, by the Papierfabrik 
Baienfurt (area Ravensburg). This paper 
is also reported.to have been.made by 
Tscheulin , Teningen (Baden). The paper 
weight is 200 to 250 grams per square 
meter and the weight of the finished 
laminated sheet is 400 to 450 grams per 
Square meter. The group investigating 
German uses of the light metals is to 
investigate the method of combining .the 
foil to the paper and the nature of the 
adhesive used. 


fhe Eco package was made in two sizes 
which the Nicolaus Co. pg@rferred to de- 
Signate as the 450 and 800 eubic centi- 
meter packages rather than by the weight 
of product contained. These packages 
correspond roughly to the 0.5 and 0.75 
kilo packages already described. In 1943, 
the Nicolaus Co. alone made a total of 75 
million of these Sizes; in 1944, the total 
production was 60 million. Adhesive for 
the Eco packages, is made by Hermann Wie- 
derhold@, Hilden, and 1. Gora. Hoechst. 
fhe Eco packages were formerly waxed 
both inside and out. In the latter sta- 
ges of the war, the use of domestically 
available lacquers similar to those used 
On metal cans was tried, Specifically for 
liquid products but only on a experimen- | 
tal basis, according to the ‘statement 
Of Dr Enderes, Director of Nicolaus. 
The Munich-Dachau Paper Co. was named as 
the supplier of the other types of paper 
used to manufacture the non-laminated 


cartons of various sizes also made by 
Nicolaus. ' 


Operations ~ general aspects. 
Handling raw material. 


In general, the raw material is har- 
vested and procured in the same manner as 
described previously for canned foods. 
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Particularly during the war, hand iabor 
Was used to a considerable extent be- 
cause of the difficulty in ottaining 
machinery. In the case of peas, thra- 
shing machines are used when available 
in order to secure a large production 
from a few workers. If machines are not 
available the peas are picked by hand 
and shelled mechanically at the plants. 
Fruit is picked with as much care as 
possible and handled rapidly in order 

to avoid deterioration. On particularly 
hot days, the fruit is said to be trans-— 
ported in precooled closed trucks with 
added dry ice when available. 


The majority of the fruits and vege— 
tables cannot be shipped by rail because 
of their perishable nature. Thus, motor 
trucks are preferable for shipping the 
raw material from the field to the fac- 
tory. Because of transportation diffi- 
culties at. the present time it has been 
necessary to raise the produce close to 
the processing plants. 


In the case of frozen meats, the raw 
material is usually obtained from local 
Slaughter houses. Although much of the 
fish is frozen in Northern Germany on 
the seacoast it is interesting to note 
that considerable quantities of fish were 
also shipped under refrigeration to 
Munich, where they were frozen by the 
Pankofer Co. 


Receipt at the Plant. 


Upon arrival at the processing plant the 
raw material is handled and treated in 
A manner similar to that used in the United 
States, in most cases. However, hand 
labor probably is used to a much greater 
extent in frozen food operations in the 
United States. It is known that the Solo- 
Feinfrost Co. and the Pankofer Co. made an 
effort to standardize the procedures used 
in all of their plants and subsidiaries. 
Pankofer has standardized operations in 
all plants in so far as possible and has 
prepared an operating manual for use in 
the various plants (Appendix I, No.5). 


The raw material upon arrival at the 
plant is inspected, washed, cut, blanched 
(in case of vegetables), packed into car- 
tons and frozen. The detailed procedures 
and methods vary according to the pro- 
duct in question and freezing method en- 
ployed, and follow the procedures as used 
in the United States 
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blanching. 

Representative blanching practiges, as 
used in Germany, on the basis of information 
obtained from several different sources are 
summarized in Table 1. This information 
may be of interest as it will permit a direct 
comparison of this phase of German freezing 
operations with similar operations in the 
United States. There appear to be two. 
schools of thought as to be relative merits 
of boiling water and steam blanching. Dr. 
R. Heiss, of the Institute fiir Léebensmittel, 
Munich tends to favor béiling water blan- 
ching. His thinking is reflected’ in the 
operating procedures of the Pankofer Co. 
In the casé of Solo Feinfrost, the original 
boiling water blanching methods as supplied 
by the Frosted Foods Sales Corp. have been 
largely replaced by ‘steam blanching. The 
following advantages are claimed for steam 
blanching by Solo Feingrost: 


a} A continous process is possible. (fhis, 
however, is also true of water blan- 
‘ching Hd.). 


b) Less loss of soluble nutrients results. 


c) Shorter blanching times are required 
but under these conditions a continous 
chemical procedure was necessary for 
control of operations. 


Dr. Heiss has pointed out that in general 
the use of the catalase enzyme test, while 
it does not indicate destruction of all un- 
desirable enzymes, will prevent a serious 
miscalculation of blanching times. He has 
preferred to approach the question of ade- 
quate ctlanching times from the dynamic prin- 
Ciples involved, that is,a consideration 
of the specific heat of the product, its 
diameter, and thickness. In ‘his Opinion 
the cooling time in ice or cool water should’ 
not exceed two-thirds of the blanching 
time in boiling waterjif a minimum leaching 
of soluble nutrients is to be achieved. 

The accuracy of this statement is not known. 

After the products are blanched and 
cooled or given the prescribed pretreat— 
ments, they are packed into appropriate 
containers and frozen according to the 
System in use at the particular plant. 
Freezing apparatus and methods as used in 
Germany are described in more detail later 
in tis section. Immediately after free- 


zing the products are placed in cola 
Storage. 


Table Ls 
Recommended Blanching Schedules. 


_ (From various Sources). 
Expressed as Minutes in Water at 100° C or in free flowing Steam. 


Pankofer Andersen Frozen Foods Hand 

Product 9 Water Steam Water __ Steam Water°“ ~ &één 
Pears raw-syrup pack 2.5 - - mes 
Asparagus 1,5-2 - - - ~ = 
(Colossal) ' 
14xi8 mm thick 4.5 ~ =) a 4-5 6-8 
12x14 mm medium 1.0-1.5 - - = Sad 5=6 
9xi2 mm thin 0.5 - 3 - 2-3 4~5 
Broken stocks 1.0-1.5 = =+, ~ ~ - 
Cuts $.0~-2.5 = fi as Z ae 

green 2.0-2.5 2.5-3 2-2.5 - - - 

war 1.82.0. 2.0 ~ > 2-3 - 
Beets, red ~ - 80 oe - 30-60 

: yellow (cut) ~ - -60 = - 30-60 


Black roots : 
(Schwarzwurzeln) ~ wd ad — ates, <4 6-7 
cub, 3-4 mm 


Brussels sprouts 1.5-2.5 a : 4 ~- 4 - 
Carrots, extra a . re 
small saa 5 4,5 a-3 
young 4-8 - ~ - |. a 
small 3-6 ~ ~ | anit we - ae 
Cauliflower 2-3 - = 10 3=—5 Wit 
Celery ~ - a5 - iS 75466 
Corn, cut ~ - ~ - - 2-3 
Corn-on=cob ee - - - 8-10 oat 
Cucumbers raw raw . rer 
Kohlrabi 3-5 - 4.5 - S30" Sane 
Mushrooms (cut) 7 eae «| - 135 - 3-5 - 
Mushrooms ~- - Z3—6 — < os 
(Pfifferlinge) 
Peas, extra fancy 45" Do” 45" 2-2.5 = ~ 
7-8 mm 
gancy 9 mm 50" 60" 60" 2.5 - - 
medium 10 mm 55" 65% ~ 3 1.5-3 3-4 
young 60" 70" - - - - 
Rhubarb packed raw or bldnched , 
2-4 min. in 20% syrup - - - - 
Spinach,spring 45-60" 55-70" - 216 - 1-2 2—3 
fall 1-2 1-2 rude - - oes 
chopped spring .75-1.5 55-80" - - = = 
s__ shopped, fall 9 4-2.5_ 4-2-5 apy ne opt he er 


Note: 


No definite data are available on the blanching times advocated 
by Solo-Feinfrost except that. originally they used times fur- 

nished by Frosted Foods Sales Corp. and later changed to steam 
blanching methods. 
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Specific Procedures. 


The following specific procedures are 
described in more detail at this point 
in order to present specific informa~ 
tion on the German froozen food in- 
dustry. 5 


Cucumbers and tomatoes are not blanched 
prior to freezing. The cucumbers are 
packed and frozen in their original form 
after being washed. They sre usually 
peeled, sliced and frozen with or without 
added seasoning, as "cucumber salad". 
Available information would indicate that 
the frozen cucumber is a popular product 
in Germany. Tomatoes are seldom frozen in 
their original form but are usually pro-~ 
cessed and concentrated into a paste or 
puree for freezing. 


Fruits are frozen either in their ori- 
ginal form in #® cold air stream and packa- 
ged after freezing or they are placed in 
30-40 percent sugar Syrup and frozen. 
Cherries are frozen with pits and without 
Sugar or without pits and with sugar. 

A particularly significant part in frozen 
fruit production was played by those 


fruits which are important for the nourish- 


ment of the people because of their high 
nutritional value and which have a 
“filling effect". The low costs of these 
products such as apples and rhubarb, in 
cut form or as sauce or jam, is also a 
practical consideration. The frozen su- 
fared fruits were extenSively replaced 

by a product consisting of fruit pulp and 
Sugar for use in making marmalade and 
preserves. This product was considered 
to be highly Superior in quality to che« 
mically preserved fruit pulp. 


The Solo Peinfrost Co. Stated that all 
of their frozen meat was made for the 
Wehrmacht and that no other process proved 
to be as Satisfactory for the freezing 
and storage of meats. (Toa later in- 
vestigator the Pankofer method was staied 
to be superior). This was said to be 
particularly truerwhen meat. was 
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frozen in slices after deboning and 
packing in fibre cartons. Such a me- 
thod of handling meats was said to have 


the following additional advantages: 
a) Centralized collection and use of 
bones. 
tb) Reduction in shipping weight of the 
meat. 


e) Higher storage density of meat 
(conservation of space). 


d) Protection from flies and other 
types of contamination. 


The meat, after being ripened for 4-5 
days at 0° C., ig cut up, de-boned, and 
frozen in cartons lined with moisture 
proof paper. The stability of frozen 
meat after removal from cold storage was 
stated to be approximately five 
days, provided that the packages were protec- 
ted from direct sunlight and rain. At 
storage temperatures of -6° C. a good 
keeping quality for at least six months was 
said to be guaranteed, and thus a low 
temperature freezing storage room was not 
absolutely required. 


According to the Andersen Co., frozen 
fish and meat have been of considerable 
importance. Both of these products are 
packed in cartons in fillet form of 
about 40 mm. thickness. Attention is given 
to the guick handling of fish and meat by 
the use of careful precooling, use of 
tight moisture vapor proof packages, 
and packing methods which eliminate 
air spaces within the carton. 


Solo Feinfrost stated that no differen- 
ces in keeping quality had been noted bet- 
ween drawn and undrawn poultry during fro- 
zen storage. This is not the case under 
United States practices. It is claimed 
that careful glazing and moisture wrapping 
are important. No loss in qkality was 
claimed after one year storage at -15° C 


Fish. 
General. 


Frozen fresh water fish such as carp 
and Schlein have yielded products of 
good quality. The fish are slaughtered 
as soon as possible after being caught, 
eviscerated, (sometimes filleted) and 
washed. After being frozen they are gla- 
zed and packed in moisture-vapor proof 
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wrapping. AS a rule, no salt or ben- 
zoates are added to the glazing water 

as it has been found that such addi- 
tions did not improve the quality of pro- 
@uct. Carp and Schlein on which the 
glazing is intact, are reported of per- 
fect quality after storage for one 

year at -15" C 


Solo Fein Frost Procedure. 


The fish are lended as fresh as possible 
and cooled in boxes with crushed ice. The 
boxes of iced fish are conyeyed to the fi- 
leting room by roller conveyers or by 
hand. There the fish which are mostly 
codfish, shellfish or salmon, are washed 
and filleted either by hand or with a mecha- 
nical filleting machine (made by Nordische 
Maschinenbau A.G., Rudolf Baader, Liibeck, 
Germany). The fillets are skinned and 
the skins are salted tbo be used in making , 
fish leather (Fischhaut, K.-G.P., Romer, 
Hamburg. In order to destroy some of the 
bacteria clinging to the fillets they are 
placed in a | _ brining bath, 
either by hand in wooden racks or mechani- 
cally by a "dipping wheel". The dipping. 
bath also is claimed to close the pores of 
the cut fish flesh and help to prevent 
loss of juice when the fillets are thawed. 
The brining solution consists of an 
aqueous solution of sodium chloride 
(common salt) and sodium hypochlorite. 

For flatfish a brine consisting of 1000 
. liters of 2.5 to'3.0 percent sodium chlo- 
vide solution plus 150 ml, of 60 percent 
sodium hypothlorite is used. The fil-' 

lets are dipped in this brine for 10 
seconds. For all other fish the brine 
is made of 1000 liters of 5.0 to 6.0 
percent sodium chloride solution : 

pilus 150 ml. of 60 percent sodium hy po= 
Soe NA A 20 second dipping time is 
used. — | 


From the brining bath the fillets 
are taken to _ Weighing scales. 
After being washed ana weighed they are 
either wrapped individually in cellophane 
or are packed unwrapped in cartons which 
are lined with cellophane. fhe net weight 
of the carton, which holds seven to nine: 
fillets, is about nine kg. fhe packed 
cartons are them sealed. Thwee cartons 
each are placed on aluminum sheets in 
preparation for fngezing. An iron frame 
is Placed on and around. the cartons to 
hold their Shape in the freezing apparatus. 
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The loaded sheets are carried by a 
cart to the freezer. The Birdseye Free- 
zer consists of a closet, with 10 shel- 
ves or racks, which may be opened on 
both sides. Each rack can hold three 
aluminum sheets making a total of 30 
sheets or a total charge of 810 kg of 
fillets. The freezing time is about two 
hours at the end of which time the ten- 
perature in the center of the product is 
about -20° C. In order to avoid too 
great a pressure on the cartons, in the 
freezer hard wood boards are placed in the 
racks parallel to the ldng side of the 
aluminum sheets. The freezing time is 
largely dependent upon the kind of pack- 
ing and pressure used. After two hours 
the apparatus is opened and the frozen 
packages are taken from the sheets. 

Four or five nine kg. packages each are 
packed into cardboard cartons and the 
completed packages are then stored at a 
temperature of -418° C. or lower. 


The total loss from the fresh fish as. 
caught up to the finished frozen product 
is about50 percent. The residue, (back 
bone and other meat except fillets, etc.) 
is usually kept as fresh as possible and 
made into fish meal, particularly at the 
larger plants. 


The original American single package 
(inner cellophane liner or cellophane bag, 
waxed box and outside cellophane 
wrapping) has been partially replaced by 
other types of packaging and wrapping 
materiais. For a small package of about 
800 cc. capacity the Eco-Packaging material 
has been widely used, especially for 
sugared fruit, fruit juices, and fruit 
juice concentrates. This material is- 
handledmechanically in packaging machines 
(made by Jagenberg Werke A.-G., Maschinen- 
fabrik, Diisseldorf). For large packages 
of about 3,000 cc. capacity, bags of 
material of two or more layers of material 
are used. Some single packages which 
were not moisture-vapor proof were used 
but in such cases the outer packaging 
material provided the required protec- 
tion. 
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Freezing Methods and Equipment. 


In general the two principle kinds 
of quick freezing machines used in Germany 
are: 
4) Various modifications of tunnel free- 
zers such as employed by the Andersen Co. 
(Hamburg) and the Josef Pankofer + Co. 
(Munich). Much of this equipment has 
been constructed by the Gesellschaft 
fiir Linde's Eismaschinen A.-G., Wies- 
baden; and 
2) The cabinet type such as the Birdseye 
multiplate plate freezer used by Solo 
Feinfrost GmbH., Hamburg, under li- | 
cense from the Frosted Foods Sales Cor- 
poration, Boston, Massachusetts, USA. 
A number of other types of freezers have 
also been proposed or used to a limi- 
ted extent by the German frozen food 
industry. 


Most of the methods of freezing and 
types of machines as recognized in Ger- 
many are outlined and briefly described 
below. More complete details and dra- - 
wings are to be found in Appendix I - 
Items 6 through 16. 


Immersion Freezing. 


The immersion freezing method, in 
which the product to be frozen is immer— 
sed in refrigerated brine, under suitable 
conditions, was probably the first 
“quick-freezing" Method used in Germany 
and was a forerunner of the present day 
methods, as it was in the United States. 
In commercial practice this method has 
wow beer largely replaced by others 
described below. 


Plate Process. 


In this method the packages of food to 
be frozen are placed between metal plates 
which serve as a heat transfer medium bet- 
ween the product and the refrigerant. 

This is a well known method as Characteri- 
zed by the Birdseye multiplate freezer. 
Best examples of this principle are: 
a) The Birdseye Multiplate Freezer used 
by Solo Feinfrost. 
b) The plate freezing apparatus of 
Brown, Boveri and Co., Heidelberg. 
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Circulating Air. 


Freezing by this method is carried 
out in cabinet-type machines in which 
cold air is recirculated over the pro- 
ducts being frozen. Prior to passinyz 
over the products, the air is chilled 
by passing over or through a suitable 
refrigerated medium. Examples of this 
type of apparatus are the Murphy Freezer 
of the United States and the following 
types: 


a) Freezer of H. Heckermann. 
b) Stack Freezer of Brown, Boveri + Co. 
c) Chamber Freezer of Brown, Boveri + Co. 


a) Plate freezing apparatus of Eduard 
Ahlborn A.-G., Switzerland. 


Tunnel Freezers. 


The tynnel freezer is probably the most 
widely used type of freezer in Germany. 
Several different designs have been used 
in their construction. In tunnel free- 
zing, the, product passes through a tunnel 
on @ moving belt usually in fibre cartons 
but sometimes on shallow Aluminum trays. 
As the food passes through the tunnel it 
is frozen by 8 current of cold air passing 
over and around it. Depending upon the 
type of freezer in question the cold air 
current may flow either: 1) in the direc- 
tion of the moving belt; 2) counter-cur- 
rent; or 3) across the belt. Examples of 
this type of equipment are: 


a) Birdseye tunnel freezer. (Not seen 
but reported as having been used in 
Germany). 


b) Freezing tunnel of Borsig-Plersch. 


c) Freezing apparatus with vertical 
carrying system Borsig-Loesch. 


a) Karussell ("Merry-go-round") freezer 
of Gesellschaft fiir Linde's Bis- 
maschinen A.-G. 


e) Freezing tunnel of Gesellschaft fur 
Linde's Eismaschinen A.-G. 


f) Carrying truck placed in freezing 
tunnel — Geselischaft fiir Linde's 
Eismaschinen A.-G. 


g) Birdseye gravity froster (not seen 
but. reported as being used in Germany). 
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Mobile Freezers. 


Several different designs of mobile 
freezing apparatus have been used in Ger- 
many. They are said to have been parti- 
Ccularly important during the war wher it 
was difficult to transport raw material 
from distant locations to a centrel canning 
or freezing plant. Their use also provi- 
ded a means of conserving freezing equip- 
ment by utilizing a freezing unit to the 
fullest extent possible by moving it to 
different locations for use with seasonal 
crops grown in verious geographical loca- 
tions. This type of equipment consists 
6és@antially of a refrigerating apparatus 
and freezer mounted on a truck or trai- 
ler and with storage space for the finished 
products provided by additional refrige- 
rated trailers. In the Rheinmetsl l-Eorsig 
“freezing-train" the refrigerating ma- 
chine was placed on one trailer and the 
freezer on & second trailer. 


Examples of the portable types are: 
a) birdseye-Hall plate freezer mounted 
On truck with E. Ahlborn refrigera- 
ting unit. 


b) Rheinmetall—Borsig freezing train 
equipped with Borsig-Loesch freezer. 


c) Mobile Karussell freezer with refri-. 
gerating machine mounted on three 
@x@l trailer. Made by Gesellschaft 
fir Linde's Eismaschinen A.-G, 


d) Mobile freezime tunnel with separate 
trailer for storage of frozen foods. 
Made by Geselischaft fiir Linde's Bis- — 
maschinen A.~G, 


Mobile Freezing Storage Units. 


Mobile freezing storage facilities were 
of particular importance for use in con- 
Junction with mobile freezere, as well as 
for the usual shipment of frozen foods. 
Mobile freezing storage space algo played 
&@ role in supply-frozen foods to the Wehr- 
macht as will be discussed later. The 
following units fall in this category: 


a) Freezing storage trailer with seif- 
contained refrigerating unit mede by 
Gesellschaft fir Linde's Eismaschinen A.G. 


b) Freezing storage trailer as used by 
Solo-Feinfrost with s@1f-contained re- 
frigerating unit made by Alfred Teves 
Co., Frankfurt o.M, 


c} Germax railroad freezing stora 
€@ car coo- 
led by dry ice by ®-refrigerating ma- 
Chine such as the Alfred Teves Co. port- 
able Nasi ac ok unit. ; 
6f~ 


Freezing Compartments and Chests. 


Freezing chests or cold boxes were 
nothing more.than well insulated bores 
which could be refrigerated during tran- 
git by a refrigerating medium such as: 

1) dry-ice; 2) ice-salt mixture; 3)eutec- 
tic ice cartidges; or 4) the frozen pro- 
duct itself. 


a) Portable and disassembled freezing 
cheat - Alfred Teves Co. 


b) Portable freezing cabinet - Geselli- 
achaft fiir Linde's Eismaschinen A.G. 


c) Portabie freezing cabinet of Frigi- 
daire GmbH. 


a) Freezing chest ~ Gesellschaft fir 
Linde's Eismaschinen A.G. 


Comments on Freezer Types. 


Information on the Borsig and Linde 
types or tunnel freezers with two com- 
pressors as used by the Andersen Co., 
Hamburg, indicates the following capa- 
cities: 
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This concern claimed that the use of 
these freezers guarantged a perfect free- 
zing and cooling of the product by cold 
air. Low temperatures were obtained rapid- 
ly with an even rate of freezing. By 
varying the air speeds and temperatures 
the process can be adjusted to the indi- 
vidual requirements of sll products. 

The air or tunnel freezing methods of this 
concern were also used to freeze large 
packages of products economically and it 
was stated that this method of freezing 
foods was particularly suitable for manu- 
facture of frozen foods to be used in the 
feeding of large masses of people a8 Was 
necessary in Germany during the war. 


The Josef Pankofer + Co., Munich, used 
special tunnel freezers of their own de- 
sign, and built by the Linde Co. for free- 
zing most of their foods. These units 
are about 40 feet long, 12 feet wide and 
12 feet high, of wooden wall construction 
and heavily insulated. Air at ~45" C. is 
rapidly circulated counter to the direction 
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of carton travel. Cartons wére fed in 
manually at one end which ‘has a mag- 
netically operated vestibule door to 
protect the low freezing compartment ten- 
perature while the cartons are being 
placed in the freezer. The cartons 

are conveyed through the freezing cham 
ber by sliding iron tars. Variable speed. 


48 provided to allow for variations in 


freezing times required due to 
differences in products or carton sizes. 
Freezing times vary from as low as 1.5 
hours for the 0.5 kilo packages to 3.5 
hours for the larger cartons. The free- 
zer discharges onto a table where the ou- 
ter*° wrapping is applied by hand and the 
cartons then proceed into the warehouse 
freezer. Pankofer had only one sugges- 
tion for the improvement of the unit, 
namely, to increase the freezer size so 
as to raise the present freezing capacity 
from 350 - 500 kg. per hour to higher 
val ues. 


The Karussell freezer of Gesellsohaft 
fir Linde's Eismaschinen A.-G. is a rela- 
tively new development in German freezing 
equipment. Approximately 15 such units 
have been made and used in Germany to 
date, although the manufacturer has seve- 
ral more partially completed units. In 
this apparatus the packages are held bet- 
ween metal plates with teeth and the cold 
air passes between the teeth of the pia- 
tes and thus freezes the product. Free- 
zing ig done at a temperature of -20 to 
-25° 6. The capacity of one unit is 
approximately 150 kilo of food per hour. 
In operation, five packages are loaded 
into the unit by hand every six to ten 
minutes. 


Warehousing and Storage. 


In Germany, as in the United States, 
considerable attention has been given to 
the storage of frozen foods. The impor- 
tance of adequate moisture-vapor proof 
packaging and proper storage temperatures 
has been recognized and studied. The fact 
that frozen foods are perishable with a 
limited storage life (for maintenance of 
Optimum quality) has also been considered 
and used as a basis for the Storage and 
distribution of such products. 


ule Sara. 


German opinion experience and re- 
commendations on the storage of frozen 
foods are summarized in lable Il prepared 
by Dr. Rudolf Plank. 


Table Il. 
Minimum Temperatures for one Years Storage for Various Frozer 
Foods. 
poe. Frozen product ___ Temperature Remarks 
i. Meat , oF) 
Eeef puerreae -12 to -15° 
Hogs (side) and 
mutton 15 to -18 
Internal organs -12 to -15 
Poultry ~15 
Game -10 
Small packages -15 to -18 
Sausage ~ =15 
2. Fats 
Butter, margarine, lard, May be held for six 
suet and poultry fat -18 to -20 months at -10 to -12' 
lean animal tissue 
fat -15 
Fish oil -25 to -30 
3. Eggs 
Shelled -15 to -20 May be held for six 
months at -10 to -12' 
4. Fish ~ 
Codfish,shelifish, 
salmon -18 
Herring,mackerel, 
tuna -22 Only 3-4 months 
Herring -30 Sig months 
Halibut -—20 Only 4-5 months 
Flounder,redfish, 


rockfiah, flatfish, 
red perch, herring shark, 


Bornhai ,Rochen -20 Only 7 months 

Crab -20 Only 6 months 
5, Fruits and Vegetables 

Apple sauce -10 to -15 


Apples,pears ,blackberries, 
bilberries,raspberries, 
red and black currants, 
mountain cranberries, 
rhubarb, sour cherries, 


zooseberries,plums -18 

Strawberries ,melons, 

sweet cherries -18 to -20 

Peaches and apricots ~20 In 40:% sugar syrup 
Beans ,celery -15 to -18 For use in salads 
Tomato pulp -15 


Cauliflower,peas,cucumbers, 

beans, carrots,carrot beets, 
kohlrabi,corn,Brussels sprouts, 

red beets,spinach -18 

Mushrooms ,asparagus,black 

root (Schwarzwurzeln) -20 Gd 
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Transportation of Frozen Foods. 


fhe Cold Chain. 


Especially in the years immediately 
preceeding the War and during the War, 
considerable attention was paid to the 
best methods for the transportation of 
frozen foods in Germany. The term 
"Cold Chain" was coined to apply to the 
complete storage and transportation 
system for frozen foods from the time 
they were first frozen until they were 
delivered into, the hands of the ultimate 
consumer (Appendix J -Item 8). Much 
publicity was given to the effecti- 
venese of the *Cold Chain" at is was 
conceived @nd organized. Wartime eco- 
nomy and scarcity of critical materials 
made it necessary to utilize every piece 
Of available equipment to the maximum. 
The lack of refrigerated railway cars 
and motor transports resulted in a 
rather extensive use of so-called 
“cold boxes" for the transportation of 
frozen foods. These cold bozes were 
nothing more then well insulated boxes 
in which the*frozen products could be 
packed with a temporary source of re- 
frigeration. by the use of such 
containers any railway car, motor truck 
or boat could be used for the trans- 
portation of frozen perishable foods. 


The operations of a satisfactory 
"Cold Chain” as Gescribed by Dr. R. Heiss 
may be outlined as follows: 


a) Transport between point of produc- 
tion and storage. 


b) Occasional storage between warehouses. 


c) Transport between.storage warehouse 
and point of sale to consumer or Army. 


dj) Transport between point of sale and 
place of consumption. It is at this 
point that the "Cold Chain" usually 
falls down and not during storage and 
transportation. 


The recommended temperatures in the 
transportation vehicle or cold box are: 


a) For meat, eggs, poultry, fruit ana 
vegetables - not above -10°%. 


b) For fish, especially fatty fish — 
temperatures not above ~12° g. 
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Transport Methods. 


Five methods of transportation for 
frozen foods sre considered in Germany, 
as follows: 


a) Refrigeration and freezing ships. 

b) Railroad refrigerator cars. . 

c) Refrigerated trucks. 

a) Cold toxes. 

e) Small shipping toxes and cartons 
with limited insulation. 


The advantages of mechanically cooled 
railway cars, trucks and containers were 
recognized but this type of equipment 
was consided to be too expensive for 
large scale production and use. For 
frozen meats and vegetables which are 
destined to be used immeGiately, it was 
considere@ that they could be transpor- 
ted in quantities of about 30 kilograms 
for short distances in cartons without 
the addition of dry ice. 


The importance of pre-cooling frozen 
food transports prior to being loading 
has been considered and recognized. fhe 
precooling method to be employed natu-' 
rally was dependent upon the type of 
operation and available facitilities 
and usually consisted of one of the follo- 
wing four media: 


a) Ice-salt mixture. 
b) BSutectic ice. . 

ec) Dry ice. 

d) Mechanical means. 


Likewise, the above cocling methods 
were employed for maintaining cold ten- 
peratures during transit. In addition, 
the shipment of frozen foods was carried 
out without added refrigeration even 
when large bulks with proportional ccld 
holding capacity were involved. Under 
these conditions, frozen foods could be 
held in-transit for up to 50 to 60 hours 
and sometimes for as long as 150 hours. 

A rather complete discussion of methods 
of transportation for frozen foods, coo- 
ling media, construction, etc. is incelu- 
ded in Appendix I, items 6, 7, 8, 17, 

148, 19 and 20. fPhis information consists 
of material published during the war and 
supplementary material obtained from 
various other sources. Included in this 
material is a table showing the consump- 
tion of dry ice in low cooling containers 
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and wagons and the amount required for the 
transportation of frozen foods to different 


countries. 
Cold Boxes. 


Because of the interest in "Cold boxes" 
as a means of transporting frozen foods in 
Germany, particularily during the war under 
an adverse transportation situation, it is 
believed that a further discussion of this 
type of unit may be of interest. The advan- 
tages of "Cold boxes" were set forth as 
follows: ; 


4) They are easily portable and can be 
shipped on all means of transportation 
including railroads, roads, rivers’ 
and by sea. 


2) Loading can be done right in the fields, 
at collection points or at cold storage 
plants. Likewise, the product can be 
carried directly to the wholesaler or 
to an intermediate freezing or storage 
depot without unloading and reloading 


3) When equipped with an inexpensive arrange- 
ment, the cold containers may also be 
used as precooling rooms so that the pre- 
cooling of a perishable product may be 
started immediately after harvest and as 
“soon as it is placed in the container. 


4) The cold container, because of its versa- 
tility, mey be used almost throughout 
the year. This advantage affects a con- 
Siderakle economy in its*use. 


5) Any easily perishatle product may be trans- 
ported in cold containers when these 
circumstances are considered in their 
construction. This is particularly true 
when the inner lining is made of metal in 
order to make the container odor free and 
odor proof. ihe joints on this type of — 
container can be made very tight so that 
it may be used with brine or eutectic 
ice, even fcr the transpcertation of fro- 
zen foods at -20° C. This, the relatively 
expensive use of mechanivally cooled 
trucks and of dry ice in ordinary insu- 
lated trucks can be CmMitted, 

Refrigeration Bransport vosts. 

the refrigeration costs for one kilos 
of load for different kinds of ieee caer eer 
and for a distance of 500 kilometers at a 


temperature of -£0°9 GC. are compared in the 
following table: 


Table IIl. 


Refrigeration Transport Costs. 
Original Transit fo tal Total Refrigeration 


cost time load cost cost per kg. o. 
Method of (1000 RM.) (days) ( to) (RM) prGAnot (Rpt) 
Transport 
Mechanically coo- 
led railroad car 35-45 5 25 375 1-65 
Dry ice cooled 
railroad car 15-17 5 15 125 0.8 
Cold container 
with eutectic ice, 
shipped by truck s 2 3 15 055 
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6) For river shipping of cold boxes the 
use of refrigerated ships is not 
necessary. 


7) Cold boxes can be used in Germany 
within the country, especially if 
motor trucks are employed for the rapid 
transportation of perishable foods. 
When railroads sre used, there is a4 
long delay in return of empty cold 
containers which constitutes a disad- 
vantage as far as rail shipment is con- 
cerned. On the average, & refrigerated 
railrogd car takes twice as much time 
for travel over a given distance when 
it runs empty as when it is loaded. 

For this reason the use of railroad 
transportation is more expensive. 
(Note: Apparently return loads are not 
considered. This may be due to lack of 
such loads at first destination). 


8) The use of cold containers closes the 
transportation or “Cooling chain” and, 
in addition, the product is given better 
treatment at greater economy. 


Construction of Transport Containers. 


The cold container is essentially a box 
of sturoy construction without wheels which 
can be moved from one truck to another. 
Their size may be small or large. A small 
container has a usable capacity of one of 
three cubic meters and a large container a 
capacity of five to 15 cubic meters. This 
is a universal type of container which 
can be used for all commcn products. Spe- 
cial containers can be made for specialized 
items - such as tank-like containers for 
milk and other liquids. 
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the requirements of a satisfactory coo- 
ling container are'that it be light in weight, 
simple to load and unload and simple for 
icing and cooling. It should have high coo- 
ling capacity, good performance characte- 
ristics and usefulness for all types of fro- 
zen foods, as well as for fresh produce. 


A recommended construction for such con- 
tainers consists of light steel frames with 
inside and outside of light tropical hard- 
wood. According to tests ‘made at Karisruhe, 
such a container has a heat transmission 
value of k = 0.4 keal/m?n°C., with a weight 
of 220 kilogram per cubic meter of useful 
capacity. The choice of insulation mate- 
rials was limited and consisted of 1) Alfol, 
which has been used for a number of years, 
and 2) Kunstharz-Schaumisolierstoff (a foamy 
artificial resin developed a few years ago Ly 
the I1.G. Farbenindustrie). The*heat con- 
ducting value for these materials is about 
the same, namely, .035 kcal/mh® C. The 
built-in spece weights of the two materials 
are 5-8 kg/m? and 15 kg/m’, respectively, for 
Alfol and the resin material, as compared 
with @ value of 100 kg/m” for cork. 


The choice and regulation of the refri- 
gerant,is considered to be of importance. 
It depends on the product, shipping distance, 
need for refrigeration and insulation 
strength of the container. In good contai- 
ners, precooled food products may be held 
and shipped for up to four days at normal 
Summer temperatures without the use of addi- 
tional refrigerant. Du-7ing this time the 
temperature will not rise above about 5° c, 
Frozen food loaded at,-20° C. may be shippea 
for from one to two days without use of addi- 
tional refrigerant and without the product ~ 
exceeding a temperature of about -15° Cc. 
When added refrigerant is needed, wet ice 
and salt, eutectic ice, and dry ice were 
commonly used. Mechanical refrigeration was 
not considered practical. Most of the cold 
containers used are said to have been made 
by A. Teves, Frankfurt a.M., and Gotha 
Wagen Fabrik, Kassel. 


Supplementary Information. 


Drawings, charts and tables covering fro- 
zen fruit and fish operations, consumption 
of dry ice in cooling containers and cars, 
and total heat transfer coefficients ana 
cooling down tests on refrigerator trailers 
are included as Appendix I, Items 21 
through 27, now in the custody of the Office 
of the Quartermaster General. 
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Conclusions. 


AS @ result of this survey, the following 
general convlusions can be drawn from the 
information obtained: 


1) Ihe frozen food industry in Germany 
is composed primarily of three large 
concerns plus some smaller operators. 
In general, the freezing equipment used 
is good and may be said to compare 
favorably with that used in the United 
States. 


2) The transportation and distribution of 
frozen foods in Germany has been given 
considerable attention and stress is 
placed upon the maintenance of a ade- 
quate “Cold chain” from the processing 
plant to the ultimate consumer. — 


3) Because of their high cost frozen foods 
are more & luxury item in Germany than 
‘are similar items in the United States. 


4) During the war frozen foods were utilized 
te a definite but limited extent in 
feeding the Wehrmacht, particularly in 
the early years. Later in.the war the’ 
use of frozen foods was further curtailed 
by toth a shortage of the foods themselves 
and transportation difficulties. 


) 


5) There is evidence that an effort was made 
by the industry to maintain the quality 
of frozen foods at a high level but in 
the last years of the war and in, the 
summer of 1945 little attention was paid 
to quality and greatest emphasis was pla- 
ced on the conservation of any raw material 
as long es it was edible. 
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SECTION III 
GERMAN DEHYDRATED FOODS 


Reported by 


W.B. Esselen ‘C.J .Mangan 
G.T. Carlin W.F.Stranhb 


R.W.Pilcher 


Food Dehydration in Germany. 


In the broadest sense of the term, the 
dehydration ikdustry might be considered 
to include tfie manufacture of fried or dry 
foods which have been produced over a 
period of many years. As specific examples 
of such foods or food materials,dried whole 
and skim milk, milk whey, dry yeast and 
dried egga might be listed. For the purposes 
of this report, dry products of this type 
have been included in this section in the 
interest of completeness. Practically, 
however, the term dehydration refers more 
properly to the production of the dried 
fruits, vegetables, and speciality products 
which have been manufactured on the newer 
types of dryers developed specifically for 
that purpose during the past ten or twelve 
years. 


Considering the term dehydration in this 
sense, the structure of the German food de- 
hydrating industry is difficult to describe. 
The major reason for this is that dehydration 
does not appear to exist as a separate in- 
dustry, but rather to exist as an accessory 
or auxillary arm to dher food preservation 
industries. The chief possible exception to 
such a general statement might be the pro- 
duction of dehydrated potatoes which as later 
described is one of the more promising de- 
hydrated foods. For the most parts, however, 
the dehydration of the common fruits and 
vegetables is carried on as a supplement 
to the freezing or canning of foods, or to 
the manufacture of food speciality or 
saccharine products such as marmalades 
and jams. 


It is estimated that there must be some- 
where between 800 and tooo or possibly more 
commercial dehydrating units located in Ger- 
many proper and in those portions of surope 
occupied by Germany at the height of conquest. 
Just how many food processing concerns tiis 
figure would represent is not exactly known 
or does it appear possible or, in fact, 
necessary that this information be teveloped. 
Fhese units are, as stated, principally 
located in food processing plants and in 
concerns producing jams, jellies, soups, 
meats and meat products, or other specialty 
or formulated food items. The annual pro- 
duction capacity of all these units is not 
known but must be accepted as considerable; 
during 1945 the chief limiting factors on 
food dehydration appeared to be the ability 
of German agriculture to proauce food for 
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dehydration ana the manpower shortage in 

dehydrating plants rether than the capacity . 

of the dehydrators to produce dry food. About 

the clearest items in the entire Berman 
dehydration picture seem to be the reasons 
why this ‘industry developed se rapidly to 

its present size. On reflection, these 

appear to be: 

1. the necessity of feeding the German civil 
population, ana to some extent the military 
forces, isi. time of war. 

2. The limitation of metal packages caused 
bi the demands of war and ordnance pro- 
duction. 


4, Agaressive and intelligent sales pro- 
motional work by the lerger manufecturers 
of German food dehydration eguipment. 


Plents Surveyed end Personnel Interviewed. 


"he tollowing plants were visited and the 
following personnel interviewed relative to 
food dehydration in Germany: 


A.Daubert, Braunschweig 


C Daubert, he 
C.Th. Lampe, . 
H. Meincke, " 
P.Kasper, . 


Konserven-Fabrik Braunschweig, Braunschyeig 

A.W. Querner, Braunschweig . 

Helvetia, Gross Gerau 

Sieberg & Pfortner, Seesen 

Illemann & Bosse, be 

Wulfert, Dachau 

E.P. Sauermann, Kulmbsch 

Ambergau, Bockenem 

C.H. Knorr, A.-G., Heilbronn | 

Bascsermann Konserven-Fabrik, Schwetzingen 

Hans Baer Co., Ultenreuth 

$.S8.Werke (Deutsche Versuchsanstalt Heppenhed) 

Trauth & Sons, Auerbach 

Keffee Hag, Bremen 

Milei Gesellschaft, Stuttgart 

Struck and Witte,-~ Braunschweig 

Dr. George Krause, Pfaffenhofen . 

Hans Platter, Weisbach (formerly of Kecskemet, Hungary) 

Dr.Crampe, Konstanz (formerly a director of fod 
research end production for Germany 
during the war 

Dr.R.Heiss, Institut fiir Lebensmittelforschung, Munich. 


Products manufactured. 


The following list while probably not complete 
incladegs the dehydrated foods produced in 
greatest volume in Germany: 


Cabbage Plums Beef 
Potatoes Blueberries Beef Goulash 
Peas Bananas 


Carrots Cherries 
ely Oe 


Onions Apples 
Sauerkraut Rosehips 
Beans - Reisins 
Celery Peaches 
Parsley Chestnuts 


Red peppers 
Tomatoes 
Spnach 

Mus hroome 
Lentils. 


Other dried items produced in Germany 
but not regarded strictly as "“dehy- 
drated foods" in the usual sense of the 
word include dried milk of the various 
types, and dried eggs. : 


Operations. - General aspects. 
Rew Meteriale. 


The situation af regards the production 
of raw food materials for dehydration ag 
it existed in Germany at the time of this 
survey has already been covered-in the 
previous sections on canning and freezing. 
Little more can be added to those state- 
ments other than to re-emphasize that the 
quality of raw materials being received 
for dehydration in the plants visited was 
not high and where freezing of foods was 
being carried out in conjunction with either 
canning or dehydration,.in general the 
choicest raw material was being diverted 
to the frozen pack. 


Before the war had increésed the demand 
for dehydrated foods, the practice of the 
industry wes to make price reductions on 
gub-standard produce, er reject it entirely 
at the plants. Howeyer, under war time con- 
ditions, and with shortages of practically 
ell agricultural produce, which continues 
to this day, the dehydrat, ors accepted 
nearly every load of raw material that was 
delivered. Very inferior grades of peas, , 
for exemple, were being dried at one plant 
when it was visited. Most dehydratore operated 
on the principle that anything that wae edible 
should be processed. 


Every available means of transportation 
from oxcarts to improperly fueled motor 
trucks were used to deliver produce to the 
dehydrating plants. During the latter years 
of the.war the gasoline shortase forced 
conversion on a larger extent than ever 
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to the unreliable "holz-—brenners", a tempera-~ 
mental type of charcoal~burning attachment 
used to supply fuel to motors designed for 
gasoline. This transportation situation 
resulted in many delays between field and 
factory with an accompanying loss of qua- 
lity of the raw material. 


Preliminary Operations. 


In the larger plants the material to 
be dried was handled in essentially ‘the 
same manner as in the United States. About 
the same relationship, machine-wise, existed 
between German and American dehydrating 
plants as has been described previously 
with reference to German and American 
Canners. In most cases care was taken’ to 
de a good job of preparing the vegetables 
for dehydration and hand labor was mainly 
employed. A reduction of shrinkage due to 
Cleaning and cutting operations was 
emphasized to a greater extent than in \ 
the Wnited States. For example, in one 
plant the entire tonnage of boiled potatoes 
was peeled by hand to reduce peeling losses. 
Flame peeling was’ used to only a limited 
extent. 


Blanching wasusually longer than in the 
United States; however, contrary to the 
usual American practice of blanching all 
common vegetables, a number of exceptions 
were noted. In some plants cabbage was. 
dried unblanched while in other planta 
visited none of the vegetable packed had 
been blanched. Apparently, the general 
practice is to blanch only the very mature 
vegetables. Blanch schedules were yuite 
variable; for the same product (potatoes) 
the schedule varied from 2 to 3 minutes 
at 409 C (1049 F) to lo minutes at 1009 C. 
(212° F). The Trauth plant whose dehydrated 
Julienne potato strips were considered of 
good quality blanched potatoes for 5 
minutes at 409 C. Other blanches or pre- 
cooks for potatoes varied from 2 to 5 mi- 
nates at 82 to 909 C, depending on size 
and maturity. Drawing of continuous pre- 
cooking equipment fpr potetoes were ob- 
STAs 2 eee I, items 28, 29, 30, 31 


Principal drying Techniques, 


The Imperial Four Band and the Schilde 
Cabinet types of dehydrators are by fer 
the most important types used in Germany. 
Drying temperatures in both types of 
equipment ranged from a low range of 300-3509¢ 
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40 799 -750 C as the high range. Operation 
deta: . of units are discussed more fully 

in enothe: section of this report. Roller 
adryers were used for drying purees during 

the war despite the conviction that less 
desirable finiched products were produced. 
fne high temper:ture and length of contact 
time caused some caramejization, and off 
flavors. It was recognized that spray drying 
wes tke preferable method to use. for such 
products but this type of equipment could 

not be obtained during the war. Spray drying 
methods such as used for milk were recommend 
and tried experimentally for the dehydration 
of potato puree, tomato puree and spiced 
mixtures of tomato products and were claimed 
to yield a supericr product, No samples could 
be obtained for exam nation. 


German dehydration »,-thods differed markedly 
from those employed in ..e-United States 
from the standpoint of the moisture content 
of the finished content. In Germany, vegetables 
were seldom dried to a moisture content below 
lo percent and most plants dried only to lo-14 
percent moisture content. The high moisture 
content of the finished product plus the fact 
that blanching was not used in many cases 
are factors which undoubtedly were important 
causes of the poor quality of many 
German dried vegetables. Instructions for | 
the production of high quality dehydrated 
vegetables as recently released by the 
Institute of Food Techne -gy, Munich, are 
dincluded in Appendix IX. ; 


Packaging. 


In the course of this survey many different 
methods of packaging dehydrated foods were Ob-: 
served. Tm packaging materials used varied 
all the way from the use of aluminum foil, 
leminated papers (Eco packages), and heavy 
moisture-vapor-proof cellophane to light 
weight kraft paper, large size bags made of 
heavy paper and small barrels. Although the 
importance of good packaging was recognized 
by many persons connected or associated with 
the dehydration industry a scarcity of 
materials made it necessary to employ almost. 
any type of packaging material which could 
be obtained. 


Compression. 


In Germany, %s in the United States, con- , 
siderable interest was evidenced in the com— 
pression of dehydrated foods. Many of the 
German dehydrators were eguipped with 

presses which were used to compress the \ 
dried products into briguets of 5oo grams \ 
or smaller. Modified tile presses were used 
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in many instances for this purpose. Special 
presses for dehydrated foods as observed 

were made by the Hollmann-Werke, Netzlar, 

and by Friedrich Horn, Maschinenfavrik u. 
Eisengiesserei, G.m.b.H., Worms a.Kh. 

Drawings of the latter type of press, as 
obtained from the manufacturer, are included 

in Appendix I, ‘Items 33, 34. According to : 
the experience of the Helvetia Conserving Co., | 
Gross gerau, the Horn prea3s reduced the volume | 
of dehydrated vegetables by about 80%. Four’ 
thousand briquets were presse@ per 12 hour 

day. It is believed that compression en- 
nanced the keeping quality of dehydrated 
vegetables as it reduced the surface area 
which was exposed to the air. } 


Specific Opérations. 
Dehydrators. 


As previously indicated, the Imperial 

Band and Schilde Cabinet type dehydrators 
_were found to be the two most widely used 

in German food dehydrating operations. 

These types, as well as a number of lesser 
known machines, are referred to in the 
following section or its reference material. 


Imperial Transparent four belt dehydrator. © 


The Imperial Transparent four belt dehydrator 
for fruits, meats and vegetables operates 
with a natural upward draft air current. The 
Maschinenfabrik Imperial-Forsterwerke G.m.b.H. 
at Meissen manufactured this equipment which 
has a chimneylike construction. In the base 
are four continous metal mesh belts, one 
above the other, through which air can pass. 
Heating registers (ho% air vents) are placed 
on both sides of each telt and hot air flows 
over and upward over belt and through belts 
above. Ordinarily this machine operated as 

&@ netural dreft dehydrator but it can be 
equipped with a fan in the chimney for forced 
draft. A strong iron frame serves to support 
bearings for the belts, heating units, and 
the glass windows of the dehydrator. At the 
same time,this frame forms the lower part 

of the chimney. The dehydrator is enclosed 

on the top by a wooden frame joining the 
chimney itself, which is 12-14 meters high, 

A motor drive (the motor itself is located 
outside of the dehydrator) and tension 


stations for the belts complete the details 
of construction. 
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The speed of the individual belts and 
temperatures are adjustable to meet the 
requirements of the products being dried. 

The belts may be constructed of wire mesh, 
iron and zinc, drawn eteel V2k (probable 

a standard alloy), aluminum, or textile 
material. At the turning points the belts 
are equipped with eutomatic cleaning devices. 


The material to be dried is fed into the 
top belt by a funnel feeding arrangemmt and 
belt and is evenly distributed on the first 
feeder belt by hand by an unskilled worker. 
An arrangement for steaming or blanching 
end preliminary heating can be attached. 
The dried material falls from ane belt to 
the lower one during the drying procese, 
the finished material leaving the machine 
at the exit end of the bottom belt. The 
power requirement for the dehydrator with 
80 aq. meters active belt area is supplied 
by a 4HP electric motor. The heater on the 
sides of the belts can be&djueted to any 
temperature by individual venta. When the 
products drop from one belt to the next, 
they are turned over and further mixed by 
@ revolving cylinder fitted with prongs. 
fhe normal operating steam pressure for | 
the heater is 4 - 6 atii (60-90 psi absolute). 


. The material is turned and mixed three 

times during its passage through the dehy- 
drator. The speed of the belts can be adjusted 
independently in such a manner that increasingly 
thicker layers of product can be built up as 

the drying progresses. A thin layer of product 
is carried on the first or top belt so that 
initial heating and predrying can be accomplished. 
“Phe formation of clumps of material and 
uneveness is thus eliminated or reduced. 

fhe finished product falls from the end 

of the last or bottom belt into & conveyor 

or, difectly into containers’ to be taken to 

the packing or storage room. 


In normal natural draft operation the air 
velocity is approximately o.i1~-o.3 metere per 
second. If a forced draft is used the air 
velocity may be as high as 6-7 metera per 
second. The low air velocity with natural 
draft dehydration is claimed to result in 
less oxidation of the product and better 
aroma, flavor and vitamin retention than 
forced draft methods because less air comese 
in contact with the product. This type of 
dehydrator is built in sizes of from 40-500 
square meters active belt area. The belt 
width ranges from 1.5-3.0 meters. The capacity 
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of the dehydrator of 80 muare meters active 
belt area in terms of raw material handled 
per 24 hours was reported to be as follows: 


fable I. 


—— 


(80 square meter model) 


Beans 11,000 kg/24 hours 
White cabbage 12,000: kg/ 240 * 
Peas 15,000 kg/24  * 
Rose hips 12,000 kg/24 _" 


Approximately 200 of these dehydrators have 
been sold and operated in Germany. The 
Imperial dryer was originally designed and. 
built by the Friedrich Horn Machine Works 
at Worms. Horn sold all rights to the 
Imperial Forsterwerke G.m.bd.H. at Meissen. 


The Meissen Company hasfissued descriptive 
literature which is available for reference 
purposes (Appendix 1, Item 35). Users of 
Imperial eyuipment consider the following 
features to be advantages of this type of 
equipment: 


1. Minimum requirement of loading and unloading Jabor. 
2. Variable band speeds on all four belts. 
3. Flexibility of temperature control. 
4. Gentle natural air movement (which it is 
claimed reduces loss of volatile flavors). 


The Schilde Cabinet Dehydrator. 


The Schilde cabinet dryer (Appendix 1, Items 
36, 37 and 38) is manufactured by Benno Schil de 
Maschinenbau A.G. at Hersfeld, near Kassel, 
This company also manufactures air conditioning 
and ventilating equipment. The equipment is 
known as the Schilde "Favorite" dehydrator. 
This machine is a counter-current, cabinet 
type dehydrator holding ten trays, one above 
the other. The fresh material enters ona 
top tray and as drying iret the trays 
are progressively lowered from Ho.l position 
at the top dehydrator to No.lo position at 
the bottom, from which the finished product 
is obtained. The trays are changed from 
one position to another by semi-automatic 
means wrereby they are pulled out from the 
cabinet and pushed back into the next 
position. A fan is mounted on top of the 
dehydrator. and exhausts air from the dehy— 
drator. The rate of air flow is approximately 
Joo cubic feet per minate. The incoming air 
comes down a vent on the side of the Cabinet 
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and enters at the bottom. Before entering 
the bottom of the dehydrator, the air passes 
through a heater consisting of ribbed, 
wrought iron steam-coils. After entering the 
bottom of the dehydrator the hot air passes 
upward through the trays by forced draft 
produced by the fan above. Starting from 
the bottom there are six trays and then a 
second heater, similar to that for the in-~ 
coming air. The remaining four trays are 
located above the second heater. Thus, after passing 
through six trays containing food the air is 
reheated before passing through the four 
trays most recently introduced into the 

sak ks There is no recirculation of 
air. 


The machine is said to be simple to 
operate and easily filled and emptied. 
The power and steam requirements and cost 
of operation are claimed to be low and eco- 
nomical. The trays are made of an aluminum- 
tin alloy. A large percentage of the dehy- 
drators in use in Germany are said to be 
of this type. 


The production capacity of this equipment 
for various types of preducts per 24 hour 
period of operation is shown in Table II 
belew.Users and the manufacturers claim 
that there is good retention of color, 
flavor and odor and a fair retention of 
vitamin C in fruits and vegetables dried 
on this equipment. The few samples seen 
did not support this contention. Large 
dehydrators who operated both the Schilde 
ana Imperial types stated that there were 
no appreciable differences between the two 
machines as,far as quality or ability to 
produce were concernedg however, the Schilde, 
having fewer moving parts had the better 
record of hours lost through breakdown. 


a ee ane ee ee 


Production capacity of Schilde dehydrators. 
Product dried. Kilos of raw material per 24 hours. 


Cabbage 6000-8 ,000 
Beans and peas 7, 700-8,600 
Potato slices and strips 10,000-12,000 
Celery 7, 700-8, 600 
Parsley 7,000 
Stone fruits 10,000 
Bananas, sliced 1,500-2,500 
Plams 8,000 
Cherries 7,200 
Beets, tops or slices 10,000-12,500 
Sugar beets 5,;000- 7,250 


= Fate 


Sauerkraut 5900 


Rose hips 6,500~10,000 
Raisins 3,500- 5,000 
Chestnuts 7,500~ 9,000 
Peaches 3,500= 5,000 
Lentils . 8, 500-10,000 
Mushrooms 5,000~- 7,500 
Red peppers 7,500— 9,000 
Spinach 3,409 
Carrots 8,000~ 9,600 


Manufacturers Test. 


The Schilde Company, (Hersfeld near 
Kassel) has released the results of a 
comparative test made on a Schilde dehy-. 
drator and:two competitive machines by 
the Verein ftir Peuerungsbetriebe and 
Rauchbekimpfung, Hamburg. The equipment 
tested was as. follows: 


1. Nordentrockner "Favorite" of Benno Schilde, 
Hersfeld 

2, Wordentrockner of Buttmer Werke A.G., Urdingen 

3. Nordentrockner of Horn, Worms. 


The Schilde machine wag tested with both 
cabbage and Messungen Wurzeln (7) and the 
other two were tested with Messungen Wurzeln 
only. The data suggest ‘that the tests were 
conducted with care. Ho conclusions were 
drawn by the persons who made the tests 
but their experimental data are represented 
in Table III. 


Table ITI. 


Comparative fests on several Food Dehydrators,. 





Type_of Dehydrator _____Schilde _ _Schilde Buttmer___Horn __ 
Date of test 0 26.21.41 222.41 25.1.4 19.2241 
Product dried Cabbage _-Wurzeln_ __Wurzeln __Wurzeln_ 
Drying time (minutes) 322 293. 262 292 
Wet product (raw material | 

T. Total weight on 00.0 1800.0 1449.4 181E <2 
2. Per hour (kg/hr 335 4 368.6 331.9 375.6 
3. Per day (k -_._____. 8049.6 __— 8846.4 == 7966.1 8966.4 | 
Pry product . | 

» rein ey: xe) 169.0 206.1 Doane 195.3 
2. Per hour (kg/hr 31.5 42.2 30.7 40.1 
2:_Per day (ke) 756.0 - 1012.8 736.8: ‘965. 
Drying ratio: oa) 
Wet: dry 20.65: 798575: 0NsOs ee Ses ee 


E. 


PF, 


8. 
H. 


Bye oration of water ; 
e otel wei t (k y 1631 oO 1593 39 231552 6 
2. Per hour yey 303.9 526.4 301.2 sat 


3. kg.water per kg dried 








product 9.65 : - 
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ee ee 9955590 823.975". 998. 778m 
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ecific steam requirements. 
= Per kg.raw Sone yke/ks y HK 1.31 1.45 1.45 
2. Per kg.dry nd # )13.90 11.50 - 15.70 15.30 
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Comparative operating Requirements. 


About 1943, the Institute for Food Research, 
Munich, undertook a comparative investigation 
of the requirements for operation;and construce 
tion of the most widely used German dehydrators. 
These comparisons were made on the basis of 
factors which had become important to German 
producers at that ee because of the imposition 

- B 


of a strict economy as to manpower and ~ 
materials due to war conditions. Commercial 
installations of dehydrators made by the 
leading manufacturers were studied with 
specific reference to their operations 

on cabbage and potatoes, the most commonly 
delycrated toods in Germany. the following 


|criteria were used: 


/ 


1. Floor space required, as syuare meters 
per ton (metric ton) of the two products 
produced per day. ; 

2. Cubic volume required by the dehydrator, 
as cubic meters per metric ton of food 
produced per day. 

3. Drying surface required for cabbage and po- 
tatoes, as square meters per metric ton of 
food produced per day. 

4. Cost of the equipment, as Reichsmarks 
(prewar value - about § 0.40) per kilo 
of food produced per day (cost per 2.2 lbs.) 

5. Power requirement, -as horsepower per ton 
ol food. 

6. Steam consumption, as kilos of steam per 
kilo of food produced. 

7. Manpower requirement, as manhours per ton 
of food produced. ; 

8. Iron requirement, as tons of iron per ton 
produced per day. 


As will be noted, these requirements did 
not include all those which might be of interest 
to practical operators of dehydrators; for 
example, no comparison was made as to hours 
lost per ton of food produced due to mecha- 
nical breakdown which may be a considerable 
item where the belt types of machines are 
used. However, the criteria employed do permit 
a relative comparison of the major machines 
for production of German dehydrated foods. 

The results of this comparison appear as 
Appendix I, Item 39. 


As will be noted by reference to that 
attachment, of the dehydrators most commonly 
used in Germany, the Schilde andthe Imperial 
(80 sq.meter type) stack up very well with 
the averages for all machines studied. The 
vertical dotted line appearing on the face 
of the bar graphs in Appendix y give the 
average performance of the machines testedg 
the heavy bar graphs give the data on potatoes 
and the cross-hatched bars the corresponding 
data on cabbage. The best performance on the 
basis of the criteria used, however, appears 
to have been given by one of the lesser 
known dehydrators, namely that of Alfred Mokr, 
4ittau, Saxony. This means of comparing 


‘ operating requirements will possibly be of 
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interest to other manufacturers of food 
dehydrating equipment. 


In referring to Appendix I, Ttem 39, the 
data the following explanation of German 
terminology may be helpful:- 


Grundflichenbedarf means Floor space required 


Raumbedarf ” Volume 

Trockenfléchenbedarf , Drying surface 

Preis . Cost (in RM@=Reichsmark) 
Kraftbedarf . Electric current required: 
Dampfverbrauch : Steam consumption 
Arbeitsstundenbedarf "* Work hours required (manhours) 
Eisenbedarf % Quantity of iron required 


in construction. 


Procedures for Specific Products. 
Dehydrated Eggs. 


Becsuse of the quartermaster interest in 
German dried eggs due to the high quality 

of certain samples seen, a special effort 
was made to locate plants producing this 
item. However, observations concerning 
German dehydrated eggs must necessarily be 
confined to those made during a visit to the 
only plant found in good operating condition 
namely,that of Kaffee Hag, Bremen. It appears 
that this industry was of minor importance 
to the German Army because of the small 
scale of operations. The Kaffee Hag Director 
knew of but two egg dehydrating plants other 
than his own. He advised that the use of 
dehydrated eggs was confined to thé.Marine 
service (U Boote) and to specialty cooking 
uses, hospitals, etc. The extreme shortage 
of eggs in Germany was given as the major 
reason for failure to develop a larger 
industry. 


Dehydrated eggs removed from the German U 
Boat base at Cuxhaven as well as samples on 
hand at the Kaffee Hag plant (and known to 
be over 6 months old) were examined in both 
dehydrated, and reconstituted forms. They 
were also prepared asa scrambled eges. These 
samples were judged to be comparable in 
quality to the best American product. Dupli- 
cates were shipped to Washington for further 
inspection. 


Equipment. 


A flow chart covering all equipment in 
use at Kaffee Hag is shown in Appendix I, 
Item 40. Features of possible special 
interest are the following. 


a) Defrosting Equipment. 


Frozen eggs were thawed by immersion in mae $3 - 


running water. Conventional holding vats 

were used for this purpose. The thawing pro- 
cedure was described as "very satisfactory” 
because of the time involved and also the exe 
treme range of can sizes (from 22 kg to 

20 kg with the normal can holding lo kg). 
After thawing, all eggs were rubbed through 
a 20 mesh screen to remove lumps and possible 
shell particles. 


b) Holding Banks. 

Four stainless steel holding tanks were 
used. Each tank had a capacity of 1500° 
liters (3300'1b.) of whole eggs. These _ 
tanks were refrigerated by means of’a brine 
jacket with the object of holding the material 
at temperatures under 59°C. prior to drying. 


c) Air Supply. 

*The air was not filtered prior to use for 
dehydration. A colloéd type bacterial filter 
hed been ordered for future uge but had not 
been delivered. It was believed that a filter 
of this type would improve the flavor of 
the eggs, but this claim was based purely 
on speculation and was not the result of 
research. The air was heated by passage 
through a high pressure steam {16 atu) pre- 
heating system. The preheater temperature 
was maintained at 180°C. The air temperature 
from the preheater was 100° to 110°C. 


a) Dryer. 

The dryer had been constructed primarily 
for the dehydration of soluble coffee but 
the lack of this product caused its conver- 
sion to egg drying. It consisted of a steel 
tank designed to have a relatively large 
air capacity estimated on the basis of 
finished dehydrated product. The air inlets 
consisted of louvres located at the floor 
and around the sides of the tank. The egg 
inlet was located at the exact center of the 
tank. Heavy insulation surrounded the pipe 
which conveyed the eggs to the spraying 
nozzle. Of special importance waa the Korund 
or "Synthetic ruby” fittings for the spray 
nozzle. These were made by 1.G.Farben, 
Bitterfeld. It was claimed txnat these 
nozzles had a life of three to six weeks 
(minimum) compared with one weck for steel 
nozzles. One complete nozzle unit was re-— ~ 
moved and shipved to the Office of the 
Yuartermaster General, Washidgton, DC. 


A series of rotating stainless sicel- 
scrapers was used for the purpose of con- 
tinuous removal of dehydrated product, 
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Each revolution of these Sctapers swept 

te floor of the dehydration chamber clean 
of all product. the egg product was then 
conveyed out of the dryer by means of a 
screw fonveyor. There was no evidence of 
egg on the walls or ceiling of the dehydra- 
tion chamber. Exhaust air was led through 

a@ Conventional bag type dust collector. 
This collector contained a series of 72 
bags of approximately 8 in. diameter and 

3 ft. length. It was stated that nearly. 

two thirds of the finished product was col- 
lected in this manner and that only one 
third was removed from the floor of the 
dryer. 


e) Cooling. 


The ggg powder from the dust collector was 
led continuously to the screw conveyor 
coming from tne floor of the dryer. In thig 
manner both streams of eggs were blended 
together in the exact ratio of their pro- 
duction. The screw conveyor projected 
approximately 15 feet beyond the dryer and 
it was claimed that the normal colling achieved 
during the traversal of this distance was 
sufficient. The outiet temperature of the 
eggs was given as 50°C and tie ege tempera- 
ture at the time of filling was da..imed to 
be 30°C to 35%. It should be born™~in mind 
that the average room temperatures encoun- 
tered.in German factories seldom exceeds 
18°-20°C even in summer. 


Control and Handling of Breaking Stock, 


All breaking. stock dried by Kaffee Hag 
had been procured from the Reichsstelle. The 
firms engeged in dehydration work hed no 
procurement responsibilities but merely hand- 
led product assigned to them and d¢élivered 
to them by this governmental control agency. 
The quality of the breaking stock varied 
widely particularly during the later stages 
of the war when egg production was low. Shell 
eggs were candled at the time of rec eipt 
and all rots were eliminated. Little attentbn 
was given to the air space,size or to yolk 
spots because of the lack of authority to 
condemn eggs of this type. It is of special 
interest, that the finest dehydrated eggs 
produced by Kaffee Hag (according to their 
Claim) were made in’1943 from frozen stocks 
imported in 1938 ftom China.by German com~ 
mercial interests.’ These had been held 
for 5 years in a Hamburg warehouse at a 
temperature of -10°C. Frozen eges were 
examined organoleptically prior to drying 
but were not rejected for any reason other 
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than that of putrefaetion. Shell eggs were 
not graded for "dirties” nor was washing of 
dirty eggs practiced. It was stated that 
dirty eggs simply do not exist in Germany to 
any great extent. Farmers delivering dirty 
eggs would likely have been penalized accor- 
ding to the Director. During wet seasons 
"hay" or “straw® odors were known but only 
to a minor extent. 


All breaking was done by hand. During the 
breaking operations the eggs were graded by 
smell to avoid both straw eggs and putre- 
faction. The individual egg was broken into 
a cup, was then judged for odor, and trans= 
ferred into a second container of lo eggs 
capacity. The container of lo eggs was 
again judged organoleptically for straw egg 
odor before transferring to the AES 
receptacles. Ko bacteriological specifica- 
tions exiated for control of breaking stock. 
fhe hydrogen ion concentration was checked 
from time to time but no significance was 
attached to the results. Shell eggs were 
held at 2°C prior to breaking. After 
preaking, they were held in refrigerated 
(orine jacketed) holding tanks at tempera- 
tures under 5°C until ready for drying. 
Frozen eggs were defrosted in a water bath. 
Warm water (40°C) was used in an attempt 
tp speed up the thawing since a period of 
24-48 hours was required for this operation. 
The eggs were agitated in the holding vats 
by means of subsurface agitation. They were 
then led through screens for the removal of 
chalazae, shell fragments and membranes. 


#ll operations up to the time of drying 
were refrigerated. Preheating of eggs prior 
to drying was not practiced. Eggs at a 
temperature of 50C were sprayed directly 
into the drying chamber. Chemival treatment 
of the breaking stock was not allowed. 
acne eggs could mot be chemically neutra- 
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Drying, collection and packaging. 


The liquid eggs were conveyed from the 
holding tank to the drier by means of "sani- 
tary" dairy tape piping of stainless steel. 
They were pumped under pressure of 100 atn. 
{approximately 1500 lb.per sq. in) and 
injected into the drying chamber by means 
of a single apray nozzle. Data were not 
available covering the rate of air flow; 
however, the air handling equipment was of 
a large size as judged by the capacity of 
‘the dryer. Liquid egg was sprayed into the 
Honaie chamber at the rate of 400 kg. per 
hour (app.880 1b.). Immediate and continuous 
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removal of dried product was stated as 
essential. Product temperature at tie 

time of rexoval from the drying chamber 
was checkeg carefully. A top limit of 

50° C for the final temperature wes main- 
tained. Judging by the size of the equip- 
ment, the operation could have been speeded 
up possibly 50 percent oz more by use of 
more spray nozzles and by a slightly in- 
creased air temperature. When ‘questioned 
concerning this point the plant engineer 
and chemist agreed but thought that both . 
palatability and solubility of the dry pre 
duct would be sacrificed. 


The dehydrated powder was removed from 
the floor of the dryer by means of rotating 
scrapers, previously described. A screw 
conveyor was used to provide continuous 
outlet for the product swept up by the 
scrapes. Bag type dust collectors removed 
powder from the exhaust air. Powder re- 
covered in these collectors was fed con- 
tinuously into the cooling trough. At the 
time of exit from the dehydrating chamber 
the product had a temperature of 50°C and 
@ moisture content of 1.6 to 1.5 percent. 


Powders from the floor of the dehydra- 
tion chamber*’and that removed from the 
collector bags were blended in the cooling 
trough in the proportion of their production. 
A double, helical screw type conveyor slowly 
moved the powder through a distance of 
approximately 15 ft. to achieve a tempera- 
ture reduction of approximately 15°C before 
packaging. Only atmospheric cooling was used, 


At this time the egg powder was collected 
in large containers and was transferred 
immediately to the packaging department. The 
product was filled machanically into the 
Eco aluminum foil laminated fiber carton pre- 
viously described in this report (see section 
on frozen food containers). It was stated that 
this carton gave absolute protection insofar 
as moisture transfer was concerned. the 
package had a cepacity of 800 cubic centi- 
meters and was filled to a net weight of 330 ¢€. 
Neither egg powder nor the filled carton 
was evacuated. All filling was conducted 
uhdéer prevailing atmospheric conditions.- 

It wu.s stated that the finished product 
jncreased in water content.to the level of 

2 to 3 per cent total moisture during the 
cooling and packaging operations, especially 
during the periods of high relative humidity. 
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This was considered objectionable but means 
were not available for the proteotion of the 
product from atmospheric moisture during 
cooling. 
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Specifications and Control Testa. 


Official Wehrmacht specification or directions 
covering the production of dehydrated eggs were 
not available at Kaffee Hag and it was claimed 
‘that no such specifications had been re- 
ceived. Their product was of their own deve- 
lopment and was claimed to represent the best 
dehydrated egg in Germany. 


fhe Army allowed up to 4 percent moisture 
in first grade powder (sampled after packaging) 
and up to 5 percent moisture in product known 
as second grade. Price differentals (cost plus 
arrangements) protected the company produ- 
cing product of low moisture content. In- 
structions were issued that no egg powder 
of a moisture content above 5 percent would 
be accepted. 


Ho bacteriological specifications were 
ideued by the Wehrmacht according to infor- 
mation received. Samples were tested for 
bacterial flora regulary once each month and 
at other periods as deemed necessary. The 
total bacterisl count was not considered 
important although attention was given to 
the presence of the coliform group and to 
the hay baccilus. 


Determination of the hydrogen ion concen- 
tration of the finished egg powder was made 
daily. fPypical values taken from the plant 
records follow for the production of January 
1945 - pH ~ 6.70, 7.30, 6.40, 7.19, 7.20, 
6.68 and 6.56. : 


It was claimed that the pH value was. 
meaningless because of the’ dual nature of 
protein decomposition. The reactions con- 
sidered important were the following: 


a) Protein decomposition to ammonia ; 
b) Bacteral fermentation to acidic materials. 


Information could not be obtained concern- 
ing the dextrose-protein reaction. The techni- 
cal Director of Kaffee Hag had never heard 
of research covering this point. The 
principal teat for quality was through the 
use of a taste panel. The product was tested 
in both dry and cooked’ form (as scrambled 
eggs). It was claimed that such organolep- 
tic methode were of more value in judging 
product quality than chemival or physical. 
tests. : - 88 J 


Costa. 


Eggs furnished by the Reichsstelle were 
dehydrated on the cost plus basis. Some of 
the costs at the Kaffee Hag plant are tabu- 
lated below: 


Cracking and spraying 48 pfg. per kg. (liquid basis) 
Packaging (including carton) 17 pfg.per kg.(dry basis) 
Thawing and spraying frozen eggs 33 pfg. per ke. 


Ege Substitutes. 


The shortage of eggs in Germany led to the 
development of egg substitutes. These materials 
were used by both the Wehrmacht and Marine 
service for certain cooking purposes. Substi- 
tutes were divided into four distinct classes: 


1. Hydrolized and spray dried fish protein 

2. Spray dried plasma from beef blood. 

3. Spray dried milk albumin and whey mixtures. 
4. Blends of number 2 and 3. 


All of the above substitutes had axcellent 
whipping properties and could be used for 
nougats, meringues, etc. None had coagule 
ting powers similar to that of eges and for 
that reason could not be used as an egg re- 
placement in custards and in certain types 
of cakes. Nevertheless, egg ‘substitutes were 
used in large volume in both civilisn and 
army kitchens. . 


Dehydrated Meat. 


According to Dr.Rudolph Heiss, Director 
of the Institute of Food Technology, Munich, 
the German Army became interested in dehy- 
drated meats in late 1942. This interest 
was influenced by three major factors: 


1. Shortage of cans. 

2. Transportation problems. 

3. Shortage of hogs and consequently of cured 
meats and sausage. 


The Institute was requested by the German 
High Command (OKH) to furnish information 
necessary to make possible large scale meat 
dehydration. Research was conducted on 
various types of dehydration equipment and 
much work concerned with the pretreatment 
of meat before drying was done. One of the 
major objectives was to make use of meat 
slices rather than to resort to the ground 
meat product produced in the United States. 
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Heiss was familiar with commercial "dried" 
or chipped beef, American pemmican and with 
dehydrated meat in powdered form but had con 
oluaed that none of these provided a satis- 
factory answer to the problem. After some 
study it wes decided that a really satis- 
factory dehydrated meat in large pieces 
could not be produced and the Institute re- 
commended that meat be concentrated to a 
moisture content of 20-25 percent and that 
this concentrate be canned (Appendix X). 


Wehrmacht Specifications. 


According to information received from 
+wo meat canners namely, Wiilfert at Dachau, 
and Struck and Witte at Braunschweig, they 
were ordered in 1944 to eqmip themselves 
to produce dehydrated beef for the German 
Army. Wilfert installed six Schliesser 
tray type dehydrators and Struck-Witte in- 
atalled the Imperial continuous four belt 
dehydrator. Both firms received orders from 
the Wehrmacht and produced dehydrated beef 
early in 1945. Samples of the Struck-Witte 
product were sent to tne Office of the 
Quartermaster General in September 1945. 
The Wilfert product was of such poor 
yuality that it was not submitted. 


The Wehrmacht specifications Manual 
issued 15 March 1944 included brief in- 
structions covering the preparation of dehy- 
Grated meat. These instructions are 
summarized as follows: 


1. Only meats of good quality, clean and 
uncontaminated could be used. 
Cured meats were acceptable. 

2. Heads, bloody neck cuts, tails, fat, 
tissuss, bones, and all internal organs 
could not be used. 

3. Dehydrated meats were to be prepared accor» 
ding to directions set be OKH. A water 

content of 5-9% was permitted. A total 
salt content between 5 and 8 % was . 
allowed. Spices could be added only if 
special instructions were obtained. The 
use of alkalie, organic acids, and che- 
micel preservations was torbidden. The 
use Of benzoic acid was especially for- 
bidden. 

4. If cured, meats were to be salted, smoked 
and/or spiced before drying. 

5. Finished products were to: be packed in 
light, air, and moisture proof packages. 


- 90'- 


6. It was advised that products must be stored 
in light free, dry, cold storage romms. 

7. The products were to be guaranteed for a 
storage life of six months at ordinary 
temperatures of storage. 


Apparantly the abowe regulations concern- 
ing moisture content were later modified. A 
cammunication from the OKH to Wilfert~Dachau 
issued lo April 1945 gave special instruc- 
tions covering the dehydration of spiced 
meat and meat goulash. A product produced 

15 April 1945 in accordance with these in- 
structions was examined 15 July 1945 ana 
found to be of poor flavor and of extreme- 
ly tough texture. The method used by Wiilfert 
was as follows: 


The Wilfert (Dachau) Process. 


(A translation) 


According to the directive of the supreme 
commander of the Army, dehydrated meat is to 
be manufactured on a larger scale. The proce- 
dure is as follows: 


"Cattle of class A and B are to be used. 

In selection the animals care is to be taken 
to dry flesh. Wet cattle (cows) may not be 
used because they greatly interfere with the 
dehydration. Bones and sinews are to be re- 
moved. The flesh to be ground through 30 mum 
dise using anly 2 blades. In composing the 
mixture, provisions should be made that 
smoked belly bacon be used in the prescribed 
proportions, the belly bacon to be minced 
with a 3 mm disc. Until further notice two 
types of dehydrated meat are to be made 

@ spiced meat 

b. mixed goulash. 


Composition of spiced meat (primarily 
meant for casserole one pot dishes): 


95% boned beef 5% smoked belly be on 


Spices are to be added: 


5 % dehydrated potatoes 
5 : carrots 
1 &% parsley(dry) 


1 & celery ( " 

5 % dehydrated onions 

1% n tomato powder 
0.04 % paprika 

3 % salt. 


> 


Mixed Goulash: 
65 & Beef 30 % Veal 5 % smoked belly bacon 
Spices are to be added: 


lo # browned fiour .04 & paprika 
3 % potato flour -l % Kiimmel 
2 # dehydrated potatoes(ground).o3 % marjoram 
1 % " tomato powder .04 % parsley ~ 
4% 2 onions .03 % citric acid 
3 % salt. 
The dehydration is to be carried cut as 


follows: 


Spiced meat: 

g beef minced through 30 mm disc to- 
gether with 5 kg smoked belly bacon (minced 
with 3 mm disc) stewed in open vessel for l 
and ¥2 hrs. at a temperature of from 120° to 
130°C. Whereby out of loo kg raw flesh 71 keg 
stewed meat must be obtained. 


Before stewing,the beef must be put through 
a presa to flatten into the thinnest pieces 
possible which form must not be lost during 
atewing and subsequent dehydration. Simul- 
taneously the specified spices are to be 
added during stewing (dehydrated vegetables 
not included). The stewing operation of 1Y¥2 hrs. 
is to be'considered as complete only if 
in the vessel no more water vapors are formed. 
After the specified stewing, the meat and 
Spices shall be thoroughly mixed in the 
mixing machine subsequently the meat shall 
be once more put through the press in order 
to again flatten the pieces. This is of 
great advantage for the dehydration process. 
then the stewed meat is put on the drying 
screens. Care should be taken on each screen 
not more than 15 kg is spread. 


After the screens are full the drying 
chamber should te closed and the meat dried 
for 3-3¥2 hrs. at 80° to 90°C. At the end 
of the dehydration the screens should be re- 
moved and the meat loosened and allowed to 
cool. After cooling, the meat is placed in 
lots of 15 kg in wooden boxed lined with 
parchment paper and stored in a cool place 
well ventilated room. If the Specifications 
have been followed the storaye stability 
shouli be 4 to 5 moAths. The results must 
be as follows: 


lose kg fresh flesh meat yields 
: 71 kg after stewing 
51.5 kg dried goulash 
meat which contains 
16.5 ke spice mixture. 


= (QO). 


The dehydrated product may contain eat most 
13 % water, however it should be attempted tc 
keep the watcr content between 1] and 12 h. 
If the water content is as high as 14 % the 
product will befcfused. 


The manufaturing of mixed goulash follows 
the same lines specified for spiced meet. 
Attention must be given to the addition of 
brown flour only after the stewing is com- 
piete. In drying, attention must be paid to 
the fact that the air will remain still for 
2 hours and that the air must be removed 
rapidly during the last 1 ¥2 hrs. by means 
of a ventilator. 
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Struck and Witte at Braunschweig produced 
an entirely different type of dehydrated 
beef from tne products previously described. 
It was ground to a piece size approximating 
that of a cooked rice kernel. It was of ex- 
cellent flavor and had a fairly rapid rate 
of rehydration. The Struck and Witte method 
is as follows: 


1. Only lean cows of C and D quelity were 
used (D quality corresponds to low grade 
American "canner" beef). All sinews, 
arteries, bone fragments and glandular 
tissues were removed. All visible fat 
was removed from the lean flesh, including 
seam fat. 

2. The lean meat was ground through e 15 mm 
plate and was immediately saited to the 
extent of one and one half percent salt 
(wet basis). Curing salt (99.5% sodium 
chloride and 0.5% sodium nitrate) was 
used. The salted meat pieces were fed into 
an Imperial four belt transparent dehy- 
drator and were allowed to go through a 
drying cycle of 2¥2 hrs. 


The dehydrator temperatures were as follows: 


18% belt 80°C (top) 
ond on 70°C 

3rd on 60°C 

4th 50°-60°C §=( bottom) 


The meat pieces were discharged from the 
dehydrating chamber at a temperature of 
40-50°C. and with a moisture content of 


30-35 percent. They were then put through a 
Second chopping process (using a 3 mm plate) 
and returned to the top belt of the dehydrator. 
A second drying cycle of two and ore half hour 
produced a product of 5-6% moisture content. 


After dehydration, the meat was olaced an 
jron screens to a depth of one inch and was 
then smoked with hard wood sawdust smoke at 
a temperature of 25°C for 12 hours. the pro- 
. Guction rate was 20,000 kg of fresh beef pez 
day or 6,000 pounds of dehydrated beef. 


The final product was compressed into brick 
form by meansof a hydraulic press operated 
at a pressure of 4500 psi. It was then double 
wrapped, tirst in cellulose and then in a 
parchment paper. It was repeatedly pointed 
out “by those engaged in meat dehydration 
thet the fresh meat must be completely free 
from fat to achieve good keeping quality. 

No system had heen perfected which would re~- 
tard the development of either tallowy or 
rancid flavors. The compressed product of 
Struck and Witte was claimed to have ex- 
cellent keeping properties because of its 
low fat content and because of its com- 
pressed form. 


It is evident that dehydrated meata did 
not play an important part in the provi- 
siening of the German army. The development 
of the industry came during the later 
stages of the war but it had not been sup- 
ported by sufficient research t® enable 
a well defined production program. 


Special or specific Processes. 


Because of the impression in some 
quarters that some of the special German 
dehydrated preducts possessed unusual 
merit, this section has been included to 
indicate tne types of manufacturing pro- 
cesses involwed. It is hoped that the in-~ 
formation presented will permit the yuar- 
termaster to check the quality of these 
products under American volume operating 
conditions. It is questionable whether, 
in general, ell of these products will 
fulfill the claims made for them any 
more then their American counterparts or 
further, whether they will meet the moxe 
discriminatory taste of tne American 
soldier or civilian. 


es 
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Dried Bean Puree, 


Directions are as follows: 
1. Dried beans are ground to a fine meal. 


2. The ground beans mixed with water in the 
ratio of 30% beans and 70% water. This 
mass cooked for ten minutes, or until 
done, at boiling point. 


3. The bean puree is then dried on roller 
dryers, ground and packaged. 


This preduct was used ag a source of pro-~- 
tein. It was used in flour for baking ag it 
added an extra flavor to the baked product. 
When used for soup it was only necessary to 
add hot weter ans meat or beef stock if de- 
Sired. the dried bean puree was used exten- 
sively by the Hungarian Government for mass 
feeding groups of people. 


This same. product was also used for 
drying a puree of peas or lentils. 


Dried Sauerkraut. 


In making the Sauerkraut it is stated 
to be important to keep the salt content 
down to 2¥2 &. A higher salt content tends 
to make presumably the sauerkraut darken 
when it is dried. 


1. The sauerkraut is drained to separate 
the solids from the free run juice. 


2. The dreined sauerkraut is then spread on 
special tray dryers. The dryera were 
essentially large aluminum sieves about 
8' x 12' in size. Hot air at a tempera- 
sure of 65 — 70° C- was forced up through 
the bottom anc through vhe product 
spread on the trays. 


4. fhe sauerkraut was stirred frequently 
during the drying process. 


4. The drained liquid from the “@uerkraut 
was sprayed over the drying iass at inter- 
vals during drying. Ordinary watering povs 
were ased for this purnose. fnis addivion 
of the juice to the sauerkraut as it dried 
was said to be the secret of success for 
the production of a dried sauerkraut of 
good flavor. 


5 The gauerkraut was dried to a final moi- 


sture content of lo-12 percent and packaged. 
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6. The dried sauerkraut as|prepared for the 
Wehrmacht had to be cooked 1¥2 hrs. before 
being served, according to one producer, 
Hans Platter. He suggested that for peace- 
time a better quality dried sauerkraut 
might result if the cabbage were pre- 
cooked before being fermented. 


7. According to many reports this dehydrated 
Sauerkraut was one of the few acceptable 
dehycrated products used by the Wehrmacnt. 


The preparation of the julienne or sliced 
form of dehydrated potatoes varied only in 
minor details at various flants. A composite 
review of vest features of each worth-while 
operation is tne following description: 


Potato slices and strips: Potatoes, pre- 
ferably tue later German varieties should 
be dehydrated as quickly 23 possible after 
harvesting. Storage at the crop must be at 
a uniform temperature of 4°-10°C (not under 
4°) in well ventilated bins. Purchase of 
potatoes stored by growers should be 
avoided. 


The Potatoes are peeled in rotary brush 
or carborundum peelers and thoroughly 
washed (pressure spraying) free from loose 
starch. The water temperature used is 
35°-40°C. After cleaning, tie potatoes 
are cut into slices of 5-6 centimeters in 
length, 2-4 cm wide and 4 mm thick. ‘tthe’ 
Slices are again thoroughly sprayed at 
209-229 C to remove more starch particles. 


Bleanching or precooking temperatures 
anc time varied trom 40°C tor five minutes 
to 820-90°C for 2-3 minutes, but best 
samples (samples difficult to obtain) were 
from more thoroughly precooked runs. Young, 
hard potatoes require up to five minutes 
at 90°C and softer potatoes 829-850 for 
2-3 minutes. All producers @mphasized tite 
importance of continual close superision 
of precooking by 2 skilled chef. (Whether 
quality production is impossible without 
this is not known). The slices afterprecook- 
a elath Meehe be slightly rubbery - not too 
soft. 


Dehydration of the slices is done in 


Imperial belt dryers or the Schilde cabinet 
type - all previously described in detail. 
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Temperatures run up to 70° in the Imperial 
unit and 609-65°C in the Schilde cabinets. 
Nine Schilde cabinets at one plant pro- 
duced one ton of dehydrated potatoes (fi- 
nished product) every 24 hours. The 
Imperial unit drying cycle requires 242 hrs 
and a unit of 80 square meters drying area 
has a daily capacity of approximately 
13.5 tons finished product. (These figures 
at variance with others which were re- 
ceived). 


Potato-—Meal: Preparation of the potato- 
meal product was carried out on a large 
scale at a Hungarian plant owned by Hans 
Platter.- This plant is said to have em-— 
ployed over 3000 people exclusively for the 
dehydration of potatoes, tomatoes, sauer- 
kraut and other cabbage varieties. Dr.George 
Krause who worked out the process for 
Platter reported the following: 


Potatoes are cleaned, peeled and tho- 
roughly washed agusual. Thereupon one half 
of the total batch is cut into halves or 
quarters and cooked until done. Here a 
continuous process is used to convey 
the potatoes through a steam bath by 
means of a worm drive timed to assure 
completing the cook uniformly. Adjust- 
ments can be made to allow for differences 
in consistancy of potatoes used. Usually 
15-30 minutes were required. 


Meanwhile the other helf of the batch 
has been sliced similarly to the julienne 
process, and washed thoroughly, but not 
blanched. 


Rext, both lots of potatoes are mashed 
through a collender-like apparatus and tho- 
roughly mixed immediately.The composite 
batch must be dehydrated immediately. If 
left standing rope-like formations occur 
(caused by bacterial growth). yuick handling 
throughout on a continuous process plan 
was emphasized. 


Dehydration is carried out as usual 
in an Imperial or Schilde type dryer. The 
dried potato-meal may be reconstituted as 
@ soup component or molded into potato- 
like shapes for Quick cooking in salted 
water to give more variety in serving. 

It is claimed that immense quantities of 
this type were purchased and found to be 
wery satisfactory by the German Army. 


Maghed potatoes: A dehydrated mashed potato 
containing milk and salt was developed by 

Dr.Krause and adoption by the German Army 

awaited results of tests ohn its keeping 
yuality. Pilot plant runs were made as follows: a7 


Potatoes were peeled, thoroughly cleaned, 
and then cut into halves, quarters or eights 
(depending agon the potato sizes) and washed 
again. Cooking was done with steam as water 
cooking gives lower yields. Again, a con- 
tinuous cooking and dehydrating procedure 
is mandatory as the cooked and mashed mass 


must not stand even a very short time (it 
is stated). 


The cooked pietes are mashed through a 
collander—like apparatus and the desired 
amounts of skimmed milk and the salt are 
mixed in thoroughly in a crutcher. Suffi- 
cient milk is added so that the mixture 
(still hot from potato cooking) is tluid. 
It is then immediately pumped into a con- 
ventional spray dryer and dehydrated. The 
heated air entering the dryer is at 135°C 
but the rapid evaporation hold@ actual 
spray-chamber temperature down to 30-40°. | 


The finished potato-milk-salt powder 
requires only the addition of hot waster 
to reconstitute it into a delicious ser- 
ving of mashed potatoes within 6-lo minutes. 
The dehydrated powder has remained stable 
at room temperature for over two years. 


Three different forms of dehydrated po- 
tatoes were produced during the war. In, 
the Norwegian and Russian campaigns, the 
dehydrated potato-meal was said to be 
most important. A poor consistency upon 
reconstitution, which brought some 
American products into disfavor was re- 
ported to be largely avoided. by dehydra- 
ting a coarse mash consisting of 50% raw 
and 50% cooked potatoes. This potato-meal 
wes also molded into orizinal potato like 
shapes in the field kitc'ens while recon- 
stituting, thereby affording variety in 
servings. 


Preparation of the usual julienne or 
Sliced form emphasized the importance of 
thorough but carefully controlled precooking 
and washing out starch particles to achieve 
@ superior product. 


Production of dehydrated meshed potatoes 


containing milk and salt by the spray pro- 
cess was said to be limited to pilot plant 
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operations as severe keeping quality tests 
were demanded and the war ended before 

tests vere completed. Dr. George Krause, 

a German food consultant who has also 

served several leading American food manu- . 
facturers before the war, claims that his 
product has now remained in perfect condi- 
tion for over two years. He also stated 

that reconstitution requires only lo minutes 
to yield delicious’ mashed potatoes. 7 


Cabbage (white and green). 


Operating directions on these products 
are as follows: 


1. Wash, clean and remove bad leaves from 
heads of cabbage. 


2. The cleaned cabbage heads are cut into 
shreds in kraut cutter. 


3. The shredded cabbage is blanched for 
lo-15 minutes ihn steam in a continuous 
bélt blancher. It was stated that some 
éf the dehydration plants did not blanch 
cabbage prior to dehydration and that 
cabbage so handied remained white but 
lost its flavor. 


4. The blanched cabbage was then dried to. 
a moisture content of appreximately lo% 
in Imperial dehydrators. 


Cabbage (red 


It was claimed that this product could be 
dehydrated in much the same manner but that 
no blanch was required. (Direct observation 
was that the red variety was the lowest in 
quality). 


/ 
Green and wax beans. 





Directions for these products weré as 
followss 


1. Snip ends of beans, remove strings, and 
thoroughly wash. 


2, Blanch in steam or boiling water for lo 
to 15 minutes until the beans feel soft 
("but not teo soft"). 


3, Behydrate in Imperial dehydrator to about 
lo% moisture content at a temperature of 


4. Dried beans, particularly the wex beans 
weré considered to be a very good product 
and it is cheaimed they kept well for at. 
least ‘a yeax. Large quantities of the dried 
wax beans were said to have been sola to 
Swiss Hotels. 
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Apples. 


Recommended operations here were as 
follows: 


1. The apples eare washed and then crushed, 
peel and all, in hammer mill. 


2. The ground apples are cooked for about 
12 minutes (depending upon apples). 


3. They are then pulped as follows: 
Pass twice through a pulper or "passer 
machine" similar to tomato pulpers used 
in the U.S. - first through a coarse 
sieve of 1.0 mm mesh, secondly through a 
fine sieve of o.5 mm mesh. 


4. The apple pulp is dried on roller dryers 
to about 10% moisture content. 


Plums. 
Directions for this product were: 


1. Fresh. plums are washed and then cooked in 
steam jacketed kettles until soft. 


2. They are next passed tHrough a pulper 
to remove pits and skins. 


3. The plum pulp is dried on roller dryers. 


4. The finished product was a tough leathery 
mass which could be reconstituted with water, 
It is claimed that it kept indefinitely. 
Large quantities of it were ssid to have 
been sold to the German Army and Submarine 
Service. In the Submarine Service it was © 
chewed as a gum. The product was sweet 
but not of a type that provoked thirst, 

It wes also used in Army field rations. 
According to Dr. Crampe this process 
could not be used with other fruits to 
produce a similar type of product, 


Conclusions. 


The. first reports from our compat troops 
who had captured German dehydrated foods 
along with other rations indicated that 
American industry might learn much from 
Germany in this field. However, a serieg 
of investigations including tasting panels 
on reconstituted dehydrated products at 
various plants throughout Germany has 
narrowed any possible advantages down 
to a very few products. ihe advantages of 
certain of these products still remein 
to be eatablished. As a regult of this 


Survey the followdag conclusions are 
drawn: 


1. Dehydrated eggs of excellem quality 
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were produced in Germany on a relatively 
small scale for submarine rations and for 
Special usage in hospitals and rest centers, 
The control methods used by producers of 
this product were almost entirely of the 
Subjective organoleptic type. One prime 
feature however wes the importance attached 
to the production of dehydrated eggs of 

low moisture content. This was accomplished 
by lower production rates than those de- 
manded from American equipment. Frozen eges 
were thawed and dehydrated to the extent 

of the quantity held in German freezers 

by firms engaged in the import business 

at the beginning of the war, 


Dehydrated meat was produced on an ex-— 
ceedingly small scale during the last 
Stages of the war. Dehydrated smoked 
ground beef of excellent Quality was 
manufactured by at least one plant. A 
second plant was unable to match this 
Quality, indicating the need for much 
work on standardization of manufacturing 
procedures. The Institute fiir Lebensmittel 
at Munich assisted in the development of 
dehydration processes for meats and this 
organization's records (included in this 
report) indicates an awareness of the 
poor general quality to be expected should 
dehydrated meat be produced. The general 
impression gathered from firms engaged 

in the dehydration of meat was unfavorable. 


3. Dehydrated potatoes were ranked quite well 


up on the German quality scale, due in 
part perhaps to the advantages of German 
potatoes over American for dehydration, 

It was reported that by dehydrating a 
mashed half and half mixture of raw and 
fully cooked potatoes, the resultant 
potato meal could be molded by hand while 
reconstituting into dumpling-like shapes 
which offered a new variety in the soldiers 
diet if not new quality. Experimentally, 

& promising spray dried mashed poteto 
mixture containing milk and salt was 
éalaimed to have good keeping qualities and 
to reconstitute without slimy properties. 
The validity of these claims on potatoes 
or potato products was not checked by 

this mission. 


A composite opinion secured from a variety 
of contacts in various parte of Germany 
(including prisoners of war) indicates 
that dehydrated foods in general require 
considerable improvement in quality in 
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order to be acceptable. Without doubt, 

auch factors as poor quality of raw materiel, 
lack of blanching and high moisture 

edutent are of considerable importance 

as causes of poor quality in German dried 


vege tgbles. 


5 Former German troops who were interviewed 
wnanimously expreesed a dislike for dehy- 
drated foods as such (with the possible 
exception of plum "slabs" or paste) but 
accepted them as an ingédient of soup 
or stew mixes. Dried soup flavoring mixes 
were sold to some extent on the civilian 
market and this sale will probably con- 
tinue. Dehydrated foods in general can 
be expected to decline in volume as soon 
ag the general food situation improves in 
Germany. 


6, A flevorful “cabbage” deseribed by some 
of our field officers as unusually de- 
licious may actually heve been @ dehy- 
drated "Sauerkraut". This Kraut was 
dehydrated dm rether an ingenhnous manner 
as described previously. 


7. Other vegetables such aw carrots, onions, 
white and red cabbage, etc. showed no 
quality advantages over American products 
and were inferior in most instances. Cer- 
tain herbs and flavoring plants including 
parsley, leek etc. were distributed to 
a substantial degree and were of reasonably 
good quality. 


8. For the time being, the shortage of metal 
containers for canning, and the lack of 
adequate transportetion for conveying 
fresh vegetables surpluses from one 
section to another in Germany will con- 
tinue to encourage dehydration. 


Addendum. 


Dry milk and directly related products 
were originally on the agenda for investiga- 
tion. The mission, however, was relieved 
of this responsibility by the addition of 
two specialists inthis field to the 
Intelligence Branch. 
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SECTION IV 


German Processed and Packaged Meats and Meat 


Products 


Reported 
by 


G.T,. Carlin R.W.° Pilcher 


German Processed and Packaged Meats and 
ea roducts. 


The Current Situation 


‘Probably no'worse time could have been 
chosen to judge the operations of the 
Gerran meat industry and the quality of its 
products than the immediate post war period. 
Germary is currently almdst completely 
witbout livestock fit for slaughtering pur- 
poses and is particularly short of hogs, 
chickens, and beef cattle. During the last 
eight months of the war, shortage of fodder 
and grains led to the slaughter and 
canning of 800.000 small pigs (10 to 15 kg). 
This accounts in part for the present 
scarcity of hoss in Germany. Shortages of 
fodder has also reduced the teef cattle 
aupply (beef. much more than dairy cattle) 
and has all but eliminated chickens from 
German farms. At the present time the 
be.varian province is without hogs. 


The loss of eastern province and polish 
grain producing areas made the 1944 
situation about as tad as the present one; 
however, the crisis was delayed soméwhat by 
the almost complete siaughter 10 meet war 
demands of livestock in the Prussian 
province, which, in the prewar period, had 
produced 15.000.000 hogs per year. This in- 
formation was obtained from various West- 
phalian meat packer and canners and was 
authenticated through Dr. Pflaumbaum (Haupt- 
veref{nigune der Deutschen Viehwirtschaft 
Reichsstelle fiir Tiere). Dr. Pflaumbaum 
claimed that he had supreme authority for 
regulation of the Germen livestock in- ~ 
dustry curing the war and that his office 
determined the vrover apportionment of 
meats ard fats to German civilians as 
well as to the German Wehrmacht. 


During the course of the survey a 
wide variety of canned meat items made 
for the German Wehrmacht and Marine 
services vere examined. Specifications 
covering the production of these products 
were studied, and various scientists, 
factory workers and chefs were intervie- 
wed. It is again emphasized that this 
Section represents an attempt to re- 
construct and evaluate the German meat 
industry as it éxisted during the imme- 
Giate postwar and war periods. 
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Size of The Industry. 


Because of the widely scattered nature 
of the industry the only available figures 
comcerned with its size were those from 
the official German Statistical Year Book 
(1938). Calculations covering weight were 
made from a tabulation of average weights 
derived from the same source. The 
following tabulations cover the live stock 
industry. 





Table I. 

1936 German Livestock Slaughter 

Animal Number Dressed 

(1000's) weight 
See tons) 

Oxen 294.500 98,300 
Bulls 294.361 91,250 
Cows 1,729 .436 435,788 
Young beef 3,148.716 671,960 
Veal 4,448,184 191,472 
Hogs 23 ,439.11.1 2.320,572 
Sheep 1,557.998 38 ,949 
poate 640.451 12,169 
orses 30.318 ae eee! 
Total 3,890,788 
Total pounds: 8 559,733,600 


Estimates (but not records) of 1937 
production were available which ran 
approximately 8 percent higher than 
1936 figures. 


According to Hr. Pflaumbaum there were 
stocks and production of 2.100.000 tons 
of meat from which to draw up the German 
meat ration in 1944. Of this quantity, 
33 percent or 700.000 tons went to the Army. 


Structure of the Industry. 


The German meat supply is processed by 
more than one hundred thousand individual 
butchers and by hundreds of small but 
complete slaughtering and processing 
establishments. Of these, there are perhaps 
a dozen firms which would be considered of 
medium sige if judged by American standards. 
There are no German firms handling a 
sufficient volume of live stock to approach 
in size even a single plant of several of the 
major American meat packers. As an example, 
the Fritz Ahrberg Co. of Hannover (reputed 
to be the third largest meat establishment 
in Germany) submitted the following firures 
concerning the volume ofmeat products produced. 
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Table Il. 


Meat Production of Ahrbderg (Hannover). 


(as metric tons). 


fe 1929 1 194 

Fresh meats - - 895 
Wurstwaren 

(Sausages) - - 2505 
Canned meats - - 2200 
en 
To tal 9,250 4,800 5.700 


fixm handled annually 
approximately 34000 calves, 2000 cattle aa 
29,000 hogs. The meat establishment "“Efha" 
at Berlin is supposed to be Germany's 
largest. It is reputed to handle a volume 
approximately twice that of Ahrbergs. 


The Ahroerg 


Meat Canning Establishments 


There were approximately 300 meat carnine 
firms in Germany. Of these, only 46 were 
important in canning for the Wehrmacht. Some 
of the most important were: 


Efha Berlin 
Ziegler Berlin 
Hanke Berlin 
Freytag Berlin 
Winter Berlin 
Struck & Witte Braunschweig 
Borchers Bremen 
R. Max Kohl Bremen 
Dorfler Biinde 
Wiilfert Dachau 
Vogt & Wolf Gutersloh 
Heinies Halterstadt 
Sauermann Kulmbpach 
Siekmann Lage 
Sieber Miincher 
Ahrberg Hannover 
Weishauptl Hannover. 
damburger Fleic::.;:.sfandel - Hanosr. 
Ofliact Konigsber 
Redletsen Satrup 
Zimmerman Tannhausen 
Wild Stuttgart 
Schaller Reichenbaca 
Schweisfurth Herten 
Fleischwaren-Fe:22k Verl/Gutersloz 
Rubag Stettin 
Geg Oldenburg 
Hasselberger Aichach 
Siiddeutsche Leters— Wirth 
mittel 
Kraus Weissman 


de he 


Municival Slaughterhouses. 


Animals slaughtered in municipal 
‘slaughterhouses are distributed to indivi- 
dual butchers for further processing. No 
processing, including fat rendering, is 
done at the slaughterhouse proper. Animals 
are purchased under an allocation or quota 
system established by the Butchers @uild and 
the meat of each individual butcher is kept 
in a separate storage locker in the slaughter- 
house cooler. Under this system the indivi- 
dual butcher hae little or no choice con- 
cerning the quality of product allocated to 
him. It was stated that under this system, 
the quelity of the live stock has steadily 
declined since 1933. P 


Slaughterhouse Facilities. 


Plant layout and equipment with reference 
to switch tracks and unloading pensm runways, 
etc. are similar to that of some maintained 
for both large and small animals. Large 
animals are mechanically and small animals 
electrically stunned before slaughter. 


Sanitation and Inspection. 


Sanitary measures practiced in German 
slaughter houses are fully equal to those of 
the better United States plants. Each plant 
maintains complete Werinary inspection 
services for the detection and removal of 
all unfit or diseased animals. Both ante and 
post mortem inspections are required. The 
percentage of uninspected animals slaughtered 
in Germany was reported to be less than 
10 @ for hogs end under 0.5 ® for beef. 


Blood (especially pig blood) is utilized 
for food purposes to a much greater extent in 
Germany than in the United States. Such 
blood is collected in metal pans from the 
individual animal at the time of slaughter. 
It is usually treatment with an anti-coagu- 
lant (citric acid or sodium citrate) and is 
then centrifuged to secure a separation of 
plasma from the red corvuscles. Corpuscu- 
lar blood is used in.sausage and the plasma 
is spray dried for use in egg substitutes 
and light colored sausages. 


Refrigeration. 


Refrigeration facities in gil Germen 
slaurhterhouses (both privately ownec and 
municipal) were found to te excellent. Meats 
are usually cooled at 7 to 8 deg. C. imme- 
diately after slaushter and are then stored 
at temperatures oe ~ i Abbas to - 3 der.C. until 
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either ready for shipment as fresh meat or 
for use in sausage. 


Fresh meats and sausages. (Wehrmacht) 


The German Wehrmacht did not devend on 
private slaughterers for its supply of fresh 
meats and fresh sausages. Fully equipped 
slaughtering and butchering companies 
accompanied the armies insofar as possible. 
These units were supplied with livestock both 
by shipments, and from the countryside. 
Animals were dispatched and prepared either 
as sausage (fresh) or as fresh meat. Industry 
was called on only for canned, cured and 
special frozen meats. Wehrmacht slaughtering 
companies also were equipped to freeze supplus 
meats and fresh sausage. 


Frozen Meats. 


Frozen, boneless packaged beef played a 
minor part in the provisioning of the 
Wehrmacht. This was produced in much the 
same manner as that used in the United 
States. Beef was prepared in the form of 
roasts, cubes, end as ground meat and was 
usually packed in 10 kg. to 12 kg. fiber 
boxes. Smaller boxes were used for special 

urposes. Schweinfurt (Herten) made use of a 
irdseye type freezer in this production. 
Pankofer (Munich) used a tunnel type 
freezer. 


Frozen hog halves were also used for 
provisioning the Wehrmacht. These were much 
more important than were the packaged meats. 
Hogs were split through the back bone in 
conventional style, washed with water, dried, 
and then frozen at | temperatyre* of -7° C. 
Temperatures of -15% € to -18" CG. were 
preferred for both freezing and storage but 
were not always available. Great importance 
was attached to the hanging of the pork 
halves in such manner that thre would be no 
touching of sides. Whenever possible they 
were hung at ~ 30° C for 24 to 48 hours be- 
fore loading into refrigerator cars and 
trucks but in most cases - 15° © was the 
accepted practice. Attempts were made to use 
only the better insulated care and trucks 
for frozen meat shipments. Cold storage 
establishments were instructed to hang (not 
pile) frozen pork halves in cars or trucks. 
According to the best information obtainable 
frogen vork halves remained in good cgn- ; 
dition for a period of one year at 15° to 
-18~° C. Attempts were made to move stocks 
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within @ maximum time of eigitit months. 
Danish pork halves stored since December 
1943 were examined at Ahrbergs (Hannover). 
The fat was judged to be rancid and the 
meat slightly strong. Ahrberg commented 


that such storage time was unquestionably 
too long. 


Thawing of frozen pork halves was 
accomplished in refrigerated store rooms 
(7 - 8 deg. C) whenever possible. It was 
necessary to use the meat immediately after 
thawing. Such pork was used either in fresh 
form or for canning purposes. 


Sugeestions for the freezing and storage 
of carcass pork were provosed by Prof. Dr. 
Kallert of the Reichsstelle fiir Tiere und 
tierische Erzgeugnisse as follows: 


1. Pat deteriorates on pork carcasses if 
heldvate— o-8C. 

2. Only animals fo good form and approxi- 
mately 125 kg should be chosen. 

3. Avoid unhealthy, thin, bruised or 

_ “emergency” slaughtered pigs. 

4. Swine rust be rested for 1 to two 
days after trensport and before 
slaughter. 

§. Do not drive live pigs; use electric 
criving sticks. 

6. Perfectly clean slaughtering and com- 
plete dehairing absolutely necessary. 

7. Personnel must be trained as to the 

necessity for cleanliness. Cut off 
(not wine off) intestinal soil. 

- Take out spinal cord and bone splinters. 

- Take out leaf fat while warm. Ghill 

before removing head. 

10. Never expose carcasses to e draught. 

11. Store at a maximum temperature of 

- 15 deg. C. 

12. Have no lishts at 31l in the storage 
room. Use flash lights only. 

13. Do not crowd. 

14. Lower storage temperatures (lower 
than -18 ay causes the develovment 
of an irrevereatle discoloration 
within the lean muscles of pork. The 
flesh becomes dark. 


Dr. Heiss differed with Dr. Kallert and 
recommenced —~ 18° C as the absolute maximum 


storage temperature for frozen swine. 
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It was suggested that dorage temperatures 
of - 5° G@ to plus 8° C were satisfactory for 
butter, lard, and margarine. 


Army Sausace Products. 


The Germen Army consumed large quantities 
of sausages in smoken, cooked and dried forms. 
This conformed to the civilian dietary habits 
to which all Germans are and were accustomed. 
It was estimated by Dr. Kellert that 40 to 
45 per cent of Germany's total meat suvply 
is consumed as sausage of one type or 
another. Since nearly all German sausages 
are rich in meat fats, it was possible to 
carry fatty foods to the German solcier in 
forms entirely acceptable to him. Obvious 
transportation advantages and caloric ad- 
vantages accrued from this practic without. 
causing the commonnlece complaints ordinarily 
associated with fatty foods. In view of the 
German experience the U.S. Army _might 
wish closely to examine possibilities 
associated with the use of dried and smoked 
sausage vrocucts. 


All German sausages have their approxi- 
mate American counterparts althougr it is 
emphasized that the United States con- 
sumption ig much smaller than that of 
Germany's. Sausages menufactured for the 
Wehrmacht included the following: 


Bierwurst 

Bierwurst with cereal 
Blutwurst. 

Bratwurst 

Briihwurst 

Cervelat (6 mo.guarantee) 
Dauerkochwurst (2 wk. guarantee) 
Frozen Blutwurst 

Frozen Bratwurst 

Frozen Jaegdwurst 

Frozen Livervurst 

Frozen Streichmettwurst 
Mortadella 

Jagcawurst 

Cooked Salami ‘ 
Cooked Corned Beef:(in casings) 
Liverwurst (3 types) 7 
Mettwurst (4 weeks guarantee) 
Blockwurst (3 mo.guarantee) 
Beef Sausage 

Roast Bratwurst 

Salami (hard, 5 mo.guarantee) 
Teewurst , 

Tongue sausage 
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Formulas for all sausages given ebove are 
included in Bedingungen der Wehrmacht fiir 
Fleisch (meat, Wurst (sausage), Schmalz 
(lard) and Mischkonserven (meats with 
vegetables canned). This booklet together 
with microfilm are attached as Appendix I, 
item 41. 


Attempts were made to coat certain 
dried sauseges with lacquers and other 
protective coatings. Although these experi- 
ments were reported as successful no evi- 
dence of commor use could be found. 


Use of Soya beans. 


@f interest is the German method for the 
handling of soya beans in sausages as well 
as in canned meat products. Not more than 
20 percent soya - masse (wet and cooked 
whole soya beans) was permitted. This 
permitted, in reality, the addition of only 
8 percent whele soya beans since 100 kg of 
dry soya beans produced 250 kg of cooked 
soya-masse. German meat danners reported 
universal onposition to the use of soya 
meal or flour in either sausage or canned 
meats, and based their objections on its 
flavor. 


It was believed that thoroughly washed whole 
soya beans soaked 24 to 36 hours end then 
boiled in water until tender provided a much 
more satsifactory cereal for all meat canning 
and sausage operations. It is of interest to 
known that the soya beans were soaked at 
15-18° ¢. until the German showed signs 
of sprouting. It was stated that sprouted 
beans were productive of better fiavor 
and of additional vitamin C. 


Fresh pork sausage and canned fresh 
pork sausage are not covered in the Wehr- 
macht Specifications Manual. Inquiries 
failed to find that this vroduct had bern 
produced. 


Smoked and Cured Meats. 


In only one plant (Schweisfurth, Herten, 
West.) were hams and bacon being cured. 
Curing operations had been elirinated in all 
others because of the shortage of hogs. It 
should therefore be emphasized that the 
following information on cured meats is the 
result of interviews with several of the 
more prominent Westphalian and bavarian 
producerg and is not he result of process 
observatians. 


- llo = 


The German Army used "durable" hams and 
bacon through 1943 but thereafter reduced its 
demands for these products in favor of canned 
meats, sausages, and frozen swine. The shor- 
tage of feedstuffe might have influenced this 
decision. German Army ham specifications were 
of minor significance. These covered shank 
and butt trimming, placed the top limit of 6 
to 7 per cent on salt content, and @ chestnut 
brown color on smoking requirements. 


Durable Hams (Method of Struck and Witte) 


a. Use only well rested and specially 
selected young hogs (115-125 kg). 

b. Cool immediately after slaughter. 

c. Mix 100 kg salt, 1 kg sodium nitrate, 
1 kg sugar, and 0.1 kg sodium nitrite 
with water to a 22° brine. Cover hams 
with this brine and allow to cure for 
6 to 8 weeks or until the salt content 
of the brine has been reduced to 12 
salometer strength. 

ad. Remove hams from curing solution, wash, 
and allow to dry at a temperature of 
4-6° © for a period of 10 days or 
until the meat is tender _to the touch. 

e. Smoke pon teauuely. at 20° C. for a 
period of two weeks. 


Durable Hams (Fritz Ahrberg - Hannover). 


Be Speers | choose hogs for weight and 
size (100 - 125 ke preferred). 
b. Dry cure using the following mixtures 
2 1b sodium nitrate 
4 1b sugar 
100 lb salt. 


This mixture must be rubbed into the ham 
several times over a period of 4 to 5 weeks. 
The hams must not be allowed to become slimy. 
They should be stacked 4 to 5 high. 

c. After curing is complete, the hams 

should be washed thoroughly and 
soaked in running water for a period 
of 24 hours. The hams should then be 
thouroughly dried until all traces of 
moisture have disappeared, 

d. Smoke at a temperature of 15° tout? Ge 

for a period of 14 to 16 days. 


It is obvious from the above data that 
the German durable hams devend on low 
moisture content, a fairly high salt content 
and an extremely long smoking period for 
their keepine nrorerties. No chemical pre- 
servatives other than regular curing salts 
were allowed. 

- lll - 


Bacon. 


9ferman bacon is usually cured in 18 to 
22° pickle solutions containing from 1 to 2 
per cent beet sugar (dependent upon the 
packer). Dry cured bacon is also popular. 
Forpickle curing processes the sides are 
reversed every five days until the pickle 
strength has been recucede to 12 - Bacon is 
always smoked at low temperatures (18” - 


¢2- C) for periods varying between one and 
two weeks. 


Dry cured bacin is also cured in Germany 
by essentially the same method common to 
those of the United States. 


In connection with bacon, inquiries 
failed to reveal knowledge of antioxi- 
dants for fat stabtlization. Preservatives 
other than sodium benzoate were not known, 
and excent for certain army sausages and hams, 
the use of sodium benzoate was illegal. Curing 
pickles could not be obtained for bacterio- 
logical examination because of the lack of 
curing activity over the past year. 


Arn observation of two important factors 
which influence most favorably the quality 
of German hams and bacon was made. 


1. Lack of forced feedings of swine 
usually brings the German pig to market. 
2 to 4 months later than its American 
counterpart. Heavy German hogs are not. 
of the "lard tyne" so common to the 
United States. Instead, they are well 
G€eveloped with respect to muscular 
tissue. 


2. Swine are f@ééd barley, wheat, and rje 
but never corn. Small grains of this 
type denosit a much firmer fat than 
that common to corn fed hogs. Oily 
bacon is unknown. 


The Kasseler Rippenspeer (With and Without 
kin. 


This eres retin | German cured meat product 
Cc 


is Similar to American "Canadian style Racon" 
with three exceptions. 
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1 For canning the trimmed loin is 
pumped rather than dry cured. 


2, For smoking, the Kasseler (loin) is dry 
cured in a sugar, salt, sodium nitrate 
mixture containing four percent sugar 
for 20 to 26 days (including drying). 
The fat and skin are usually left 
attached to the loin. 


3, An extremely lgng smoking time (10-14 
days at 18°-20° C) is given and, as a 
result, the German product is extremely 
dry and of a dark mahogany brown color. 


German cured meats all seer to be of 
lower moisture content than their American 
counterparts. Ih spite of the cool condi- 
tions of storage usually found in. Germany 
they are subject to mold growth. The German 
PanlaG pays little attention to mold. Moid 
development quite often is accepted as a 
Sigo of good quality rather than as un- 
desirable. All German cured and smoked meats 
were guaranteec for a period of six months 
under normal dry storage conditions. 


Cured and Smoked Beef. 


Beef hind quarters, cut into pieces of. 
approximately 3 kg. each, were cured in 
mild pickle 446-18) and were smoked approxi- 
‘mately 30 days at 18-20 deg.C. This meat 
product was prepared for Army use but was 
not popular. It was also gueranteed for a 
period of six months at normal storage 
temperatures. 


Canned Meat Products. 


Canned meat products played perhaps the 
most important part of all meat products in 
the tke provisioning of the German Army and 
Marine services. Every meat establishment 
intervieweg had canned at least six or 
eight products, Many had canned the entire | 
list of products given in the Specifications 
Manual and several had canned special- 


ties not covered by specifications. 


Fifty-eight canned meat products are 
covered in the "Bedingungen der Wehrmacht" 
(attached in booklet form as Appendix Ls 
item 4). This booklet however, does not 
cover the entire line of canned meat 
products used by the Army and Navy. 


- 113 = 


Plants surveyed. 


Among the firms visited in the course of 
this survey were the following: 


Frankfurt/Main Conserven Fabrik Lacroix 

Hanburg O. Borchers 

Breren R. Max Kohl 

Giitersloh (West) Vogt & Wolf A.G. 

Hannover Fritz Ahrberg G.m.b.H. 

Braunschweig Stmck & Witte. 

Herten (West) Schweisfurth 

Lece (West) Siekmann 

Kulmbach Seuermann 

Tennheausen Sinmermann 

Setrup Recletisen 

Biinoe Torfler 

Verl (Gitersloh) Fleischwarenfabrik Genossen- 
scheft 

Dachau Wiilfert 

Nunich A. Sieber 

Munich Kunicipal Slaughter—House. 

Hamburg " . 4g 

Hannover if ‘i * 

Diisseldoff . . 


Manufacturing Facilities. 


In all cases retorts were manually 
operated. These have been described in the 
section of this report devoted to canning 
equipment. German meat canning establishments 
were otherwise very well equipped. 


Cuting and .Chopoing. 


Heike of Berlin manufactured most of the 
German meat cutting and chopping equipment. 
The high speed "Heike Tiger" chopper wa 
found in some of the larger plants. While this 
machine produced meat strips with extreme 
speed it feiled to achieve uniformity of 
piece sige and shape. As a result, this machine 
was used in the preliminary preparations of 
certsin meats used in sausage products. Heike 
also manufactured large, multivle unit knives 
which were eccentrically rocked back and forth 
across a table top. This knife was used in 
prenaration of coarsely ground meats for 
mettwurst etc. 


Schaumburg, Diana Maschinenfabrix, Kassel, 
manufactured the most imnortant cuttine 
machine found in German canning plants. It is 
fully described under Avnpendix No 102. There 
4g no known machine of American manufacture 
which will produce piece sizes (both meats and 
vegetables) of equivalent uniformity. Earlier 
models of these machines were exported to two 
American canning firms in 193? - 1936. 
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Filling. 


Most German canned meat products are 
filled by semi-automatic methods through 
the use of extrusion type stuffers. The most 
imnortant machine of this type was the 
"Saxonia" manufactured by Wommer Febrik, 
Leinzig. The Saxonia machine is motivated by 
continuous hydraulic vressure which forces 
the meat mass (niece size up to 2 inches) 
upwards trough an outlet nine. The outlets 
are variec in diameter to conform to type 
of product being filled and to the can sige. 
Two girls are required to onerate one double 
outlet machine. Each girl must handle 30 
kilo (850 ¢. capacity) cans per minute in 
order to keep un with the flow of material. 
Such a machine is very satisfactory for 
filling sticky, raw meat products such as 
American pork and gravy but will not handle 
products containing thin fluids or sauces. 
The importance of vacuum mixing ecuipment 
is unknown to the meat industry in Germany. 
Machines of this type are not used except 
by manufacturers of margarine. 


The value of vacuum closing machines 
seems to be unappreciated in Germany for 
either canned neats-or vegetables. One 
exception must be made which covers canned 
meat products for African use. Where 
possible, African camned meats were purchased 
from those firms equipnned to. produce vacuum 
closures. Only four such establishments 
were found, as indicated in the section on 
canning. 


Heat Processing, 


With very few exceptions, the Wehrmacht 
meat products are civen a heat pgocess of 
100 minutes at 121” © (about 250 F) for the 
kilo or 99 x 123 mm. can. Also, with few 
exceptions, the products ere filled info 
the cans quite cold between 10 and 20° C 
for products such as beef or pork). For the 
most part, however, the grall retorts (400 
kilo can capacity) ere slow in coming up to 
processing temperatur® and the cooling 
sf ars is also quite slow. Come-up times of 
15 to 20 minutes may te required while 


cooling may continue for several hours: after 
processing. 


While these latter circumstances add 


some steriliging effect to thet applied in 
the heat process, in generel, these meat 
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products appear to receive a total 
sterilizing process which is below those 
considered desirable in modern American 
meat canning practices, perticularly with 
conduction heating products. However, none 
of the canners revorted any particular 
spoilege difficulties with the processes as 
used and inspection of the warehouses 
revealed,few if ary hard swells indicative 
of spoilage. Many low vacuum cang flippers 
due to overfilling, and strained creased 
or buckled ends could usually be found in 
any sizeable stack of cooled cans examined. 
The basis for the above processing re- 
commendations was determined by Dr.Rievel 
of the German National Institute for animals 
and animal products Production by means of 
inoculated packs. Meat products were in- 
oculated with both aerobic and anerobic 
organisme (of unstated heat resistances) 
and were processed until they 
were bacteriologically sterile. Dr. Rievel 
stated that only a small number of the | 
total number 06 products were processed 
experimentally. The results were then 
applied empirically to all canned meat 
production...” . 


Of special interest us the short 
sterilizing procébs given to whole 
bams. These hams were examined and found 
to be of excellent quality. They were 
stated to have begn in etorage for 1 ¥2 
years at 12° = 16 ¢, 


Products: 


Beef and pork. 


Canned Beef aati juice) 
Canned Pork (natural juice) 
Canned Beef snd Pork jnaturel Juice) 
Canned Veal and Pork (natural Juice) 
Canned Veal and Beef (natural Juice) 


The above meat products were pernafs 
the most common of all canned pure meats 
produced for the Wehrmacht. All were made 
from the same formula (excluding meat 
selection) and all were of excellent 
quality. 
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Standard Formulas. 


The following typical formulas may prove 
of interest. 97 kg (thoroughly washed, bone 
free, osskin and sinew free meat). 


3 kg finely minced pork skin. 
1000 gr salt 
25 gr penper. 


when made from beef, un to 50% class C 
(U.S. cutter crade) beef was allowed. The 
balance could be class A to class B (U.S. 
Commercial and above). 


Vhen made from pork, only lower quality 
lean animals were used. 


Canned nork for Africa was differentiated 
only by the amount of trimmeble fat. "Pork 
for hot zones rust not contain excessive 
fat." There was no svecification for the 
fat content of nork meade for European 
consumption. 


Attention is called to the use of pork 
skins for purposes of its moisture sb- 
sorption properties. 


The low salt anc penper content might 
indicate an appreciation for blandness in 
canned meats made for regular consumption. 


For the above products, the mest was 
filled into the cans through mechanical 
stuffers in a chilled raw state. The piece 
sizes were allowed to vary between the 
weights of 25 to 100 grams. These products 
were processed at 121 ©. for 100 minutes. 
Tin plated cans were guaranteed for 36 
months. 


Schmalgfleisch. (Lard meat). 


Schmalzfleisch for the Wehrmacht was 
produced in large quantities. It was a 
very imrortarnt product. It also has no 
counterpart in the American Army ration. 
This product, however, made a valuable 
contribution to the total German ration. 
Schmalzfleisch in finished form contained 
asout 50 per cent lard and 50 per cent lean 
pork meat. It was made by chopping the entire 
pork carcass into cubes (excepting head, 
dones and intestines), and by simple canning 
of the cubes, both fat and lean. German 
soldiers spread the rendered fat on bread. 
It was used principally as a multiple 
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purpose raw material, for soups, stews, 
boiled potatoes, fried potatoes, vegetable 
Seasoning and the like. It was tested in 
combination with boiled beans and judged 

to be an excellent addition. It must be 
emphasiged that while Schmalzfleisch might 
have utility as a component of the B ration, 
it yould likely be without value in the 

U.S. combat rations. 


Formula. 


97 kg pork (enthe carcass, fat included, ex- 
cepting head, skin and internal organs 

3 kg finely ground skin 
1000 gr salt 

25 er pepper. 


The final product is approximately 50 
per cent tard and 50 per cent lean | 


Canned Whole Hams. 


Canned whole hams were prepared for both 
the German Marine and Wehrmacht. By United 
States standards these hams were decidedly 
under processed and because of this fact 
might constitute a menace to the well being 
of the troops. The German ham would be 
designated in the United States as a 
"semi-sterile" product and as such, would 
be held under refrigeration at all times. 


Nevertheless the evidence is positive 
that the German hams were held in non- 
refrigerated warehouses for periods of 
one two years. Only one distinction was 
made covering hams for hot gones (Africa) 
in that 0.25% sodium benzoate was 
included in the piokling solution. Manu- 
facturers did not believe that this 
addition was very important. 


&11 claimed that even the non- 
bengoeted hams would keep in Africa for 
at least one year. While such claime seem 
fantastic it must be remembered that hams of 
this type have been canned in German and in 
Poland for many years. Only one manufacturer 
edmitteéd @ single difficulty with spoilage. 
Attempts were made by this mission to 
obtain exact details of the processes of the 
establishments involved in German ham 
canning. This information is summarized 
below: 
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Official Yehrmacht Spe ification. 
Copy of O.K.U./VA/V3 (III/4g) of 17.Nov.1942 


Material: 


lind auarters of pigs Injection and Pickling Solution 
20° nitrite pickle salt solu- 
tion: 





Nitrite pickle salt 21 kg 





Nater 76 " 

Sodium benzoate Zien 

Sodium Nitrite Yow 
100. G7 ke 


3 % scdium benzoazte must be. added to the 
20° pickling solution of nitrite pickle salt 
This quantity must be dissolved in a small 
anount of boiling water, The pickling solu- 
tion must not exceed 20° strength as other- 
wise crystallization of the sodium benzoate 
occurs which renders the solution useless. 
it is advisable to'let the solution stand 
24 hours before using. 


The selected cooled hams are to be in- 
jected ob, the arterial pumping method with 
the above pic':le to tie extent of 10 percent 
of the weight of the ham. They should then 
be left under cover pickle of the same strength 
for four days (approximate - dependent on size 
of the hams) anc shovld be left outside the 
pickié for another four deys to secure proper 
penetration of the meat. The bones should be 
removed after pickling, the hams quickly 
washed and then given a light smoking. They 
should be packed in metal cans with the ad- 
dition of gelatin. 0,25 4 sodium benzoate 
must be added to the gelatin solution, or 
to any added "skin substance” in order to 
stabilize the meat juice coming out during 
cooking. The thns have to be evacuated be- 
fore the eooking process. 

Weighing: The net weight has to be stamp- 
ed on the fia prior to filling. (Note: The. 
filled weight averaged 12 = 16 lb). 
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Identification stamped on lid: 


Ham with added benzoate. (Schi~Sénz) 
Date of manufacture - firm name, 
Weight. 


Sterilization:50 min. per kg at 82°C, 

e 3 minutes of the total time 
at 100 C.4 days afterwardd: 60 min. per 
ke at 100°C. 


Guarantee: In white metal tin: 12 months. 


Notes: 


9. 


Pilling temp.: cold 

Can Sizes: Oval from Appel and Satzen- 
hofen. 

liachine Vacuum: 60 - 65 mm Hg. 

Line Speed: 1000 per day. 
Refrigeration Requirements: None. 


Method of Schweissfurth Fleisehfabrik 


Herten, West. (Formerly large ham producers) 


Use rested swine only. Use 100-110 kg. pigs. 
Cool hams as quickly as possible after 


slaughter. Important. 


If hams are fat, trim fat to an outside 
thickness of 11/2 cm. 
Pump with a 15 % brine (never stronger). 
Pump in only 6 percent. Brine composition: 
84 kg water 
14 kg salt 
2 kg sugar 
25 ga NaNO, 
no salt peter . 
After pumping, remove all bones wxcept 
shank bones. Thick portion of ham should 
be carefully opened for this operation. 
Use rubber gloves and a sterile kmife. 
Cover lightly with coarse but clean salt. 
Allow to stand 2 to 3 days: at 8 to 10°C. 
This extraots considerable water which is 
most important. 
Wash in warm water and then very carefully 
remove shank bones after making a smooth 
incision. = 
Smoke 6 to 8 hours at 18 = 20°C. Just 
enough smoking should be given to obtain 
a light flavor. Over smoking will ruin 
both flavor and color. 
Press ham in a hydraulic mould to conform 
in shape to the oval ham can. Unskinned 
hams are pest. 


10. Put in can after sprinkling liberally with 


gelatin. Three hundred gelatin should be 
used for each ham. Fill empty space half 
full of water. Seal can and evacuate throveh 
pin holes. Seal holes with solder. 


11. Cooking Instructions: 


1. 


26 


De 


Normal cook. O . 
Cook in open kettle at 85°C for a period 
of 30 minutes per ib. 


High Stability Cook. 


Bring up to temperature very slowly (15 to 
30 min,) The cooking temperature should 

be 115°C. Autoclave for 180 min for 10-12 1b 
hame. or 240 min for 18 = 20 1b hams with 
allowances made for intermediate weights. 


Method of Siekmann — Lage, West. 
(Highest Quality House in Westphalia) 


Ham selection very important. Fat hams worth-~ 
less. American corn fed hams worthless 
for canning. 
Try to have a dry firm ham before canning. 
All hams must be individually examined 
and if not firm enough (after curing) 
they should be used for purposes other than 
canning. 
Use arterial pumping mek od for curing. 
Use six percent of a 16°pickle in summer 
and a 14° pickle in winter. Benzoate is 
not only unnecessary but influences fla- 
vor in an unfavorable way. 
Cure 2 to 3 days in dry salt after pumping 
and boning. 
Smoke 8 hours at 18°C. 
For a 42 lb ham process for 15 pinutes 
at 100°C and 4 hours only at 85°C. 


This ham is guaranted for two years. 
This mission offers no comments on the 
validity of the claims for canned whole 
hams made by the above German packers. 
Other manufacturers could be included 
but their claims would only be repeti- 
tious. Hams, made by Siekmann, said to 
be 11/2 yaars old, were examined and were 
found to be of unusually high quality. 
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Canned Pork Kasseler (Cuthet). 


The above product may be of possible in- 
terest to the US Army It represents a Ger- 
man Army specialty which, next to ham, hag 
the distinction of being the most prized 
German canned meat. Only small quantities 
were packed for U-boat and for Special ser- 
vice use. 


1. The Kasseler is made from lean pork 
loins. The outer soating of fat must be 
removed to a thickness of not more than 
1/2 cm. All bones must be removed. 


2eThe koin is next pickled by injection 
with 6 percent of a 10 to 12 degree brine. 
The injection must be done by means of a 
needle which penetrates the loin longitu~ 
dinally andwhich is slowly withdrawn as 
the pickle pumped in. After pumping, the 
loin may be either cured for 3 days in a 
10={12° cover pickle or in light dry salt 
for 2 days. It shoulda then be smoked 4 hrs 
at 60°C, or 8 hrs at 20°C 


3- The loin is next cut into pieces which 
exactly coincide with the can height. The 
404 can diameter is favored because two 
loins pieces fit side by side into it (with 
the rounded sides of the loin pi tia 
to the contour of the can). The smalles 
Kasseler can is the oadd size, 102 x 404, 
The largest Kasseler is paced in the re- 
gular "kilo" can 400 x 413, 


Gelatin is sometimes added to the smaller 
can in order that the meat may be served cold 
as an "aspic" dish. The larger cans contain 
no gelatin alt ough the Kasseler is some- 
times wrapped in pork skin. 


The kilo can is processd for 90 minutes 
at 112°C5 with additional time of 15 minutes 
allowed for bring up and 30 minutes for blow 


down. It is claimed that slow blow down 
helps retain juices and fat within the meat. 


Other Products; 
Pork luncheon meat. 


Many United Stated canned meats have their 
German counter parts. Pork luncheon meat is 


-~ 122 - 


quite similar in flavor and texture to both 
Jagdwurst and Bierschinken. 


German products of this type make use of 
three percent potato meal to absorb cooked out 
juices. Typical formulas are shown below: 


Canned Bierschinken 
Jagdwurst (shoulder meat) 
Raw beef 57 kg none 
Raw pork 40 kg 17 kg (large 
pieces) 
20 kg -( fine 
ground ) 
Potato flour 3 kg 3 kg 
Salt 800 ¢ 1 keg 
Nitrite pickle salt 900 ¢ 1 kg 
Pepper 100 ¢g 10 g 
Gerlic 20 g 10 g 
Nutmeg none 10 g 


Procedure for Bierschinken. 


Only lean parts of pork meat without the 
portion may be used. After cutting the pig, 
suitable parts are cut into pieces the size 
of one's hand and pre-salted with a mixture 
of equal parts of salt and nitrite pickle salt. 
Seventy seven percent of the finished pickled 
por_k meat are ground through the 5 hole dise 
and the balance (23 %) through the 3 mm disc 
of the meat grinder. The finely ground meat 
is minced for a short time until e paste is 
formed. Care should be taken the mass does 
not over heat during mincing. Afterwards, the 
coarse cut meat, the starch, and the minced 
portion are mixed together an the mixing 
machine. 


Procedure for Jagdwurst: 


Same as above except products are mixed and 
then put through 4 to 5 mm plates. 


Corned Beef. 


Material: Spices per 100 keg: 


65 # of pickled pre-cooked salt 1000 ¢ 
sinow-free beef, conside-— nitrite salt 1000 g 


ring a loss of 20 % through 
cooking 
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Material: Spices per 100 kg: 


-20 @ of beef, warm or cold pepper 200 g 
chopped to a paste celery salt 50 g 
12 % of water (broth) 
for chopped meat — (for pepper 20 ¢ of papri- 
3 % potato-meal ka may be used i 


LL eae EL 
Stamping of lid; Quantity and prescribed weight 
manufacturers-stamp and time 
of making 


? 


Sterilization: 850 gr 100 minutes at 121° 








Guarantee: White-metal-tins 24 months 
Army-tins 18 s 
Black~metal-tins 9 n 
pa a te nd a i Deca 
Contents: 850 g (tins must be filled airfree) 
J 19/12 


ee eens ae ree SEE 


Pork Head Meat (jellied). 





rene 








Material: Spices per 100 kg; 
85 % scalded pig head eut into Salt mild 
cubes (including lean per- Pepper 100 zg 
tions of cheek) Whole Kummel 100 g 


10 % finely minced beef or pork Onions 200 g 
5 % skins 


Processing: 


After removing all hair and through washing, 
the pork heads are rinsed with a 10 % solu 
tion of salt then pickled for one or two 
days in pickle solution and then carefully 
boiled, bloody parts and gristle removed 
and then allowed to cool. After complete 
cooling the meat is cut on a 12 wm grating 
and cubes are quickly rinsed with boiling 
hot water. The final mixture consists of 

85 %~ scalded cubes including lean cheek 

10 $ minced or pork meat 

5 % 31. minced hot skins 

Skins and minced beef are cut together. 


Canned Sausage (Frankfurt type.) 


‘Material for 100 kg: Spices for 100 kg: 
45 kg bull meat (blood yarn) 2400 g salt 
30 kg lean pork trimmings 40 " galtpeter . 
10 kg bacon (perhaps unsmoked 100 " ground white pepper 
pork belly) 100 " mild paprika _ 
15 kg water approx. (to be added 2 % pickle and salt 
during mincing) solution 
0,250 kg sedimm benzoate 1% tertaric acid 
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The blood-warm and sinew-and fat-free bull 
flesh is to be coarsely chopped and mixed 
with salt and saltpeter. Then it is put 
through the chopper and subsequently is 
fully minced on the cutter. The paste is 
allowed to cool down in dry boxes inthe cold 
storage room. The lean and dry pork meat 

is coarsely chopped and miced with salt 

and saltpeter, is pressed in boxes and 
allowed to stand in the storage room, 

Only freshly slaughtered pigs may be used. 
The bacon is cut into thin slices and allowed 
to stand.in the cold storage room. 


After curings as judged by color, the 
paste and the pork are finely minced in 
the customary way on the cutter and the 
cutter water added. This contains for each 
100 kg sausage meat 250 g of sodium benzoate. 
The bacon is adted to the paste at the 
end and is chopped to the size of a grain 
of rice. 


The finished paste is filled in size 
24 guts in peirs of 90 grams. The product 
must be smoked thoroughly. Seven pair 
of 90 g@ each to be packed 1 liter ae 
Jha and covered with a solution made 
up of: 


‘20 g salt peter 


100 g tataric acid to 100 kg of 2 % salt 


solution. 
Beef Goulae h (Stew) 
Material for 100 kg: ‘Spices foe 100 kg: 
100 kg raw bone free bdef Salt 600 g 
(classes "A* and "B") Pepper 80 g 
are shrunk by pre -cock- 
ing to Paprika S80 @ 


65 kg finished beef 


Broth: Out of 30 kg, bones and cuttings 
and 60 kg water 30 kg of strained 
broth are obtained. 


‘Gravy: To the broth is added ..... salt 300 g and 
the customery mixture of... laurel 


pepper 
soup herbs 
fried onions 


This mixture is used as ea sauce or gravy. 


= Led = 


30 kg strained broth 

3 kg fat : 

3 kg browned flour) = 35 kg of finished gravy is 
obtained 


Rib fingers and navels may not be used. The 
balance of the carcass may be used if freed 
from bones and coarse sinews. The beef is then 
cut into cubes, spiced with salt pepper and 
Paprika and is braised in 3 kg of fat adding 
Slowly 5 liters of brotn. After removing the 
braised meat, the fat in the pan is mixed with 
browned flour and the rest of the broth to 
make the gravy. Spices as suggested above may 
be added. No flour pellets may remain in the 
gravy. 


To the 850 g can: 
Add 550 g braised beef 
300 g gravy 


Bierwurst Preserve, 
Material: Spices per 100 kg material: 


40 4 finely minced beef Salt 900 gZ 
without addition of Nitrit salt 900 & 


water nutmeg 20 g 
47 % lean pork pepper 20 g 
10 # bacon 
3 % potato starch ( instead of pepper 5 g of 


paprika may be used) 


Stamping of lid - BW and weight, name of firm and time of 


making. 
Sterilization: 850 ¢ can 100 min. at 121°C 
400 g can 65 mins at 177c 
Guarantee: Ltd. tin cans 24 sfonths 
Light tin cans 24° on 
Wehrmacht cans 18 " 
Black iron cans 9 " 


Peas with Potatoes and Smoked Pork. 
eC amet 


Contents: 150 g smoked pork meat (meat must be at least 
75 # lean) 
150 g raw skinned potatoes 
150 g dried green peas (wt. before 
soaking) 
Spices to taste, salt, pepper, sugar. 


Peas are soaked in cold water for 12 hrs. before using. 


Sterilization: 850 g cans 60 min. at 121°C. 


Rice and Beef. 


Content: 150 g fresh fat beef 
100 to 110 g rice (dry weight - approximate) 
Broth to fill the can 
Spices to taste such as soup herbs, 
salt eto. 


Soak rice in boiling water until it swells. 
Fill cans with broth made from bones and 
meat scraps. 

Sterilization: 60 minutes at° 121°C. 


Veal Fricassee. 


Material: Spices per 100 kg: 

100 kg raw boned veal are pre- Salt 600 g 
cooked to 4 weignt Pepper100 ¢ 
of Capers 1400 g 

65 kg@ Precook until center White 
no longer red. Cut Wine 4000 ¢g 
into cubes and braise 
in 3 kg fet while (Mushrooms be 
adding 5 1 broth but EELitare aie 


do not allow to brown. 


Broth: 30 kg bones and cuttings }cook down to 
60 kg broth from precookea )40 kg finished 


veal strained broth. 
Gravy: 30 kg broth Spices for gravy: 
3 kg fat Salt 600 g 


3 kg wheat flour (white) Mixture of laurel, 
yields 355 kg licht gravy pepper corns, soup 
herbs. 


After removal of the meat the fat in 
the pdn is thickened with flour and the 
rest of the broth is added and boiled. 
White wine and mushrooms or capers are 
then added. 


Packing: 850 g can 550 g Veal) 
300 g Gravy) 

400 g can 260 g Veal) 

140 @ Gravy) 


Sterilization: 850 g 90 min. at 127°. 
400 g 60 min. at 121°C, 


Liver Sausage For Afri‘ca, 


Contents: 25 @ Pork liver (up to 5 € fresh 
liver may be substituted, 
Arteries must be removed) 
20 % Fat (Intestinal fat, mesen- . 
tery fat, fat cuttin 8; 
belly fat, back fet.) Clean 
ing fats. 


Conclusions, 


German specifications were in @ con~ 
stant state of change. Beef and pork were 
interchanged in many formalae to compen- 
sate for changes in the supply. Soya mass 
(cooked soya and water) was added to liv 
Sausage In 1942. Brains, spinal cord, hevyts, 
and the like were added to liver sausage 
in 1942 to the extent of a 5 % substitution 
for pork liver. It was apparent that each 
packer had to get permission for formulae 
changed based on his specific problen, 


Bone Fat. 


German food laws permit the use of ren~ ~ 
dered bone fat in sausages, etc., provid- 
ing the bones are rendered the same day 
they are removed from the animal. For this 
reason, the rendering of fresh bones ig 
commonplace, 


Most meat slaughterers render by the 
well known autoclave method et 120°C, A 
fat recovery of 12 to 14 % (fresh bone 
weight) is thereby attained. Two firms 
(Seuermanns and Schweisfurt), make use 

of @ secondery rendering in addition to 
the normal autoclaving procedure..Thigs 

is accomplished by extractions with tri- 
chlorethylene Approximately 150 liters 
trichlorethylene are required per ton 

of bones. A solvent loss of two to three 
percent is common. Additional fdt recovery 
by meansnof the trichloethylene extrac- 
tions amounts to six percent of the bone 
weight. This brings the total recovered 
bone fat nearly to its full content, 

18 to 20 percent. Extracted bone fat is 
collected separately and is not used for 
edible purposes. 


Conclusions: 


The German meat industry at the 
present time is in a state of chaos. 
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The shortage of livestock has reduced 
operations to thepoint of almost complete 


inactivily. The examination of facilities 
and tiie interrogation of personnel engaged 
in meat processing operations has warranted 
the following conclusions: 


' 4, German methods’are slow and somewhat 
intigquated if judged by American standards. 


2. The livestock inapection services of 
Germany are applied generally to all slaugh- 
terers both large and small: Few animals 
escape rigid post- and ante - mortem in- 
spections. 


3%, Sausage products play an important 
part in the German meat industry, Pork fat, 
used in the United States for lard, finds 
its way into the German dietary as a sau- 
sage component. The high quality of Ger- 
man sausage products, particularly when 
smoked and dried is responsible for -this 
situations. The handlirm@f the German army 
meat and fat supply was simplified by the 
important role played by sausage. 


4 German cured and smoked meats (hams 
and bacon) are\ processed by methods: long 
outmoded in the United States. Although 

arterial pumping of 
hams is commonplace, this curing method 
is usually combined with a secondery dry 
cure in order to avoid excessive moisture 
in the finished products. Short, high tem- 
perature smoke house schedules are not used 
except for certains non-duravle sausage 
products. Smoking schedules of two to 
four _ weeks for bacon and hams are the 
rule rather than the exception. These 
factors (dry curing and long smoking) make 
the commercial German cured meats more 
adaptable for Army use than the American 
counterparte, 


5« Frozen meats were of little impor- 
tance to the German army. They were uti- 
lized for, special purposes but the lack 
freezen facilities held the use to mi- 
nimun, 


6. Canned meat products played a domi- 


nant role in the provisioning of the German 
Army. A study of German canned mat products 
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is impressive because of the extreme simpli- 
city of their preparation. Very little 
Seasoning was used in German canned meats. 
The salt content was held at low lavels. fre. 
cooking(before couning) was not practiced 
except for a fewspecialties. Products in- 
clined toward juiciness were thickened by 
the inclusion of pork skin, gelatin, or 
potato meal. Soya beans and other meat 
"extenders" were not commonly used. When 
used, soya beans were partially sprouted, 
cooked, and used in paste form. The German 
army specified minimum processing schedules 
for sterilization but did not relieve manu- 
facturers of responsibility for keeping 
quality. Manufacterers were required to 
keep retort records covering individual 
batches of canned meats. This order was 

not enforced and consequently meant little, 
Benzoate of soda and tartaric acid were 
used in canned, semi-sterile meat products 
such as canned whole hams, and canned sau- 
sage links. This practice was not permitted 
except for Army products. 


7. A translation of German Army speci- 
fications covering meat selection, slaughter- 
ing, and processing is attached as appendix XI. 
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GERMAN MILLING AND _ BAKING. 





Repotted by 


C.G. HARREL G.T. CARLIN 


German Milling and Baking. 
Willing. 


Introduction. 


Current yersus normal Operations. 


Milling in Germany at present and during 
war has been very abnormal. Impressions of 
operating conditions, methods and resultiag 
products as gained during this survey gives 
4 picture that does not represent milling 
activities in normal times. This is true 
for the following reasons: 


A) Floor grades have been entirely elimina- 
ted by present regulations. This has resnuited 
in one grade of fla@ur and a small volume of 
feed. The feed extraction is approximately 
5 per cent. A granular product corresponding 
in @ gensaral way to our farina is made fron 
about 10 % (best streams). The flour constitutes 
the remaining 85 per cent. There are soma 
Slight variations, such as the production of 
white flour for consumption by people whe were 
randered sick by use of the dark flour. fhe 
85 % flaur is known as type 1950. Its ash con- 
tent is I. 95 per cent. This type of flour 
gould be made aqually well on a hammer mill. 
Batablishment of a constant grade does aot per+ 
mit the true operating characteristics of the 
individual machines or personnel to ba judged 
oy the finished products. 


B) The lack of coal has caused many mills to 
curtail operations to the mere essential one 
of grinding The wheat washing and conditioning 
equipment in most cases is not utilized. 

6) fhe wheat new being ground is entirely of 
German origin. Its protein content is exceedingly 
low as shown in Table 1. 

Pabie —i- 


es 


Comparative Protein Content of Wheat (Miag). 
type of wheat Average protein content 
on dry basis per cent 
German Winter 9- 41 
German Spring 10 ~ 14 
Australian 10 ~- 42 
Argentine 11 - 14 
Russian 10 - 16 
Manitoba 12 - 16 


13) = 


The gluten quality of German wheats as 
given by the meal fermentation test (modified 
by Pelshenke) in comparison to Manitoba wheat 
is shown in Table II: 


7) 8-0: lL @umke 
Comparative Gluten Quality. 


Type of Wheat Quality Test Index 
German winter 15> ea 30 
German spring 25 « 30 
Manitoba 100 ~200 


It is evident thet the exclusive use of wheats 
of lower protein content as well as inferior 
gluten quality results in an inferior flour. 


D) Chemicals for the bleaching and improving 
baking quality have not been available. 


E) Malted wheat fleur for increasing the dia- 
static value of flour has not been used due 
to its shortage. 


F) Chemicals for mill fumigation have not 
been available to most mills. 


From the above reasons, it is evident that 
the products now produced in German mills are . 
quite different than they were in normal times. 
It is interesting to neéete that the general 
Opinion is that, when possible, the German 
people would prefer to return to white flour. 
It has been found that about 10 to 15 % of 
German troops developed digetive disturbances 
due to the use of dark flour. Dr. Heinz Gehle 
(Miag) expressed the opinion that eventually 
white flour would be made with some form of 
vitamin enrichment. 


Raw materials. 


In presenting this report, mention has been 
made cf conditions as they exist at present. 
In addition, some interpretation must be made 
as to what the operations and products were 
in normal times in order to éstabligsh a true 
picture. Essentially German milling conditions 
differ very greatly in their raw material, Prin- 
cipally the grain. Table No. III given below 
shows the average moisture level by years. 
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Peaube] Yenlal. 


Moisture Percentages of the German 
read-Grains. 
(Source — Pelshenke). 





Year Rye Wheat 

19114 14,0 13,9 

1912 17 ,3 1768 

"ie ae a AD be eee 2 Rae aie 
1930 16,2 16,9 

4931 16,5 16,9 

LE ates i at Ee yell a Pod e d 
1933 15,2 15,4 

1935 15 ,0 14,9 
beeen erly Se ee aOR So ee 
1937 16,4 16,4 

1938 14,9 15,9 

LA DES) Singaas opponrat S28 Wisely cee ie ok bee 
1940 17 51 17,8 
Average 16,0 16,2 


—m—e ee Oe eS EEE EOE eT Owe eee eer ore eee 


itis evident that the wheat of Germany 
is often higher in moisture content than 
American wheat. This condition is one of 
the factors that have lead to the develop- 
ment and use of conditioning machinery. 
Necessity requires that German grains be 
dried before storage to prevent spoilage 
due to mold; 14 to 14.5 # is considered a 
safe moisture level. The grain that is 
milled immediately must, in a great number 
of instances, be dried and conditioned since 
it is too moist to give proper milling 
qualities. Another contributing factor 
has been the poor quality of German wheat. 
This wheat, even in normal times, constituted 
a large percentage of the mill six. Heat 
treatments together with dyying or wetting 
have been developed in an attempt to make 
the best of an inferior raw material. Con- 
siderably more emphasis, therefore, has been 
placed on this phase of the milling opera- 


TLONs 
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Grain. 


Conditions of harvesting in Germany are 
quite different than in the United States. 
The fields are comparatively small; the me- 
thods of cutting grain, at least during the 
present period, varies from hand cutting with 
a seythe to the use of @ binder. Undoubtedly 
shortage of gasoline and arm stock, has eccen- 
tuated this condition. However, @ few trac- 
tors and combines were seen. After cutting, 
the grain is shocked. In these shocks the 
grain is subject to weather conditions which 
are conductive to sprouding and mildening. 
This condition existed in the U.S. in the period 
before introduction of the combine. Photo-= 
graphe illustrating poor German grain shocking 
are attached to the master copy of this re- 
port. After the storage in the shock the grain 
is threshed end sold either to small mills or 
grain deslerg. fable IV gives the percentage 
of sprouted grain by years. 


Fable Iv. ; 
Percentage of germinated grains tr German Rye 
end wheat. 


(Source Pelshenke) 


Year Rye Wheat 
1911 0 © 

1912 27 46 64,0 
41913 12,0 29,0 
1930 1,9 0,9 
1934 Leo 0,& 
1932 0,8 0,7 
1933 - e 0,3 
1935 0,4 0,1 
1936 3,3 1,2 
1937 2,8 0,8 
1938 250 4,2 
1939 16 0,7 
1940 2,6 sate 
Average 555 8,4 


Storece. 
The storage bins are made cf steel or con- 
crece. Concrete tins hsve met with more 
favor then steel. these bins are well equipped 
‘with conveyers and fumigation systems. Tenpe- 
rature control is accomplished ty fre j}uent y 
turning of the grain. 


Grading. 

The German system of wheat grading pluces 
emphasis on gluten quality. Ruie No. 19 of 
the german association of Grain economics ree 
cognizes quality factors in determining the 
price paid for wheat. The best grades of wheat 
(thcse possessing strength) are termed "gluten 
wheats". Such wheats must have a wet gluten 
content of at least 20 4, a swelling figure 
of 15, and a test figure of 25 (meal fermen- 
tation method). The relative values for each 
of these three determinations are calculated 
as follows: 


Smee ALS COME Vie 


Total Quality Score Calculation. 


(Source Miag) 
per cent 


Moist gluten Oe xeon rs OOO 
Swelling figure 15 x 100- 1500 
Meal fermenta- 

ticn test 25 x 50 = 1250 


os ree 


Total 3250. 


As indicated, the minimum number of points 
is 3250. Any one of the three may vary and 
be compensated for by one or both of the other 
and be sufficient to bring the total above 3250. 
It is interesting to note that most emphasis 
has been placed on the quality factors rather 
than on the percentage of gluten. Two Reich- 
marks more were paid for each 100 ke of wheat 
meeting the requirements set forth over wheats 
that did not meet these requirements. No such 
official system of quality wheat premiums has 
to date been established in the United States 
for the grading of grain. 


fhe swelling factor is determined by measu- 
ring the increase in volume of one gram of 
washed salt-free gluten in an acid for periods 
of 4 and 2h hours. The mesl fermentation test 
determines the number of minutes required for 
& dough ball made from 10 grams of whole meal, 
distilled water end yeasé to disintegrate 
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when placed in a glass of water at 32°C. The 
meal is ground to a definite granulation. The 
number of minutes required is recorded as the 
teat figure. In the United States grain is 
stored according to the percentage of protein. 
The protein range may be 1 # between tanks. 

In extremely low-protein years, the protein 
may be stored on 0.5 % differential as an in- 
dex to differentiate between bins. 


After the German miller has purchased his 
grain it is stored in tanks generally in 3 
distinct lots. These lots are called strong, 
average and soft wheats. In some cases a 
much more elaborate system is in use; however, 
this is a only more detailed modification of 
the one mentioned. From these bins the miller 
makes up his mill mix. This system during 
the war disintegrated until the mill was 
grinding on an as received basis. 


Ihe larger mills surveyed were equipped 
with percentage feeders for the making of wheat 
mixes. 


Treatment. 


Prior to milling the wheat is washed. This 
washing process usually increases the moisture 
content about 2 per cent. In most cases this 
permits the grain to “come out" at 418 to 20 % 
Moisture; drying is then necessary. 

This drying is accomplished by passing 
air through the wheat At a temperature of 
approximately .70°. In addition, the wheat is 
heated by passage over radiators. These radia- 
tors have a temperature sufficiently high to 
bring the temperature of the wheat to 45 to 
50°C. This temperature is variable in accor= 
dance with the data obtained from research 
or experimental conditioning tests made on 
each wheat mix. In the case of dry wheat, 
the degree of drying is decreased or may be 
entirely ommited. After leaving the condi- 
tioner the wheat has a period of resting 
which may vary in length from 6 to 24 hours 
and corresponds to the American tem ering 
period. Frequently, there is a second addi- 
tion of water which occurs Shortly before 
the wheat goes on the mill. This is usually 
put on the wheat in form of a Spray (fine 
mist) and corresponds in a measure to the 
second temper in United States practice. The 
moisture level when the wheat is ready for 
the rolls is about 16 to 17 per cent. 
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Another drying system using vacuum drying 
is frequently observed. It ig Claimed that 
by lowering the temperature, the baking qua= 
lities are improved. This claim asgumes a 
detrimental effect of heating the wheat 
during the drying process. Other claims 
are that heating causes the bran to curl 
back in such & manner that it is easily sepa~ 
rated from the rest of the berry. Miag sta- 
tes that they have run numerous teats on 
vacuum drying with negative results. Mr. 
Erling of the Bremer Reller Mill stated that 
their results with vacuum drier have shown 
no improvement in flour quality over hot 
air driers previously used. He thought that 
vacuum drying did improve the ease with which 
the mill operated. This vacuum drier is 
manufactured by Dienst of Hildeshein Dienst 
was formerly an employee of Miag at Braun- 
schweig. 

Grades. 


In fable VI below is given the various gra- 
des of flour formerly made in Germany. 


Tea lL ee VI. 


Flour grades formerly made. 
(Source Mi a g). 


Product Yield Mostture Ash Content 
Content Bry basis 
per cent per cent per cent 
Wheat mix ~ 12.59 1.92 
Whest 18t break ~ 16.3 1.90 
Flour bestgrade 22.0 18.1 0.40 
Fléur bakers& 50.0 14.9 0.65 
grade 
Flour low grade Ae, 14.5 2.90 
Flour seed 8.0 Lap 6.40 
Bran 14.0 14.5 7 .C5 
Loss 1.0 ~ 


when the products in this table were made, 
Rormal operation of the mill could be expected. 


Flour Types. 

A new system partly urged by the nillers 
and no doubt finally placed into effect, by 
government officials to conserve feod supplies, 
waz adopted. The ash content of fleur was 
the determining factor. fhe flours were called 
by type names indicating their ash content. 
Type 550 indicated an ash cortent of 0.55 
per cent. 


= Sot 


, Rye Wheat 
Eyre per cent of extrac- Type per cent of 
tion (Zuropean scale, extraction 
cleaned grain) eo is 
10 0 = 80 405 O- 41 
700 QO - 65 450 semolina 
815 C - FO 502 O=- 65 
997 Q - 78 550 genolina 
1150 oO - 80 583 Q- 70 
1370 0 - 85 830 8 a ty A | 
1800 0 = 90 790 O- 77 or 41 = 70 
1799 0 = 97 812 0 = 78 
21800 QO - 97 meal 1050 O = 83 
11200 65 - 70 dread flour 
Barley 1350 0-85 - 
2 = 1470 0 = 90 
2000 0 - 8 for mixing ng £00 85 = 73 braad flour 
in rye dough¥ 9 O - 97 wheat meal 
1950 O ~ 97 (first taken 
10 % samolina) 
2800 50 - 97 (first taken 
1050) bread 
eee ene Ee cane See cs eo ee a Joe Sour ee 
2) Bel MeeV LL 
Devalopment of Flour Types during 
the War. 
(Sources - Pelshoenkea) 
Bye Wheat 
Date Type Date Type 
Up to 1941 997 up to 1941 812 and 1950 
1150 (party admixed with 


autumn 1941 
Jan.-March 
April-Dez. 


Jan.-Sept. 


Sept. 1943 
Febr. 1945 
from 1945 


OO ED RD ED AS UND RO OW cee wee A es came theme em ee cee 


tabie Vit 


Summary of Flour Types 1934 —- 1945. 


1942 
1942 


1943 


(Sources - Pel shenke) 


10 * rye flour 700 
or 5 %# potato starch) 


1600 

1790 + 35 % 

wheat 2800 

1790 Jan.-March 

1942 1470 

+30 % wheat April-Sept.1943 1050 2800 (for 
2800 bread) 
25 *# barley Oct. 1943 - 

2000 Febr. 1945 1350 

1790 + 25 £ Febr: 1945 1950 
barley 2000 

1790 alone ___ 

Sdmixtures with bares ware made in 
bakery. 
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The barley-rye mixture was found to be 
unsatisfactory because it wae too low in 
soluble carbohydrates and proteins to pro- 
perly develop the acid in the “sours*. 


Consideratle objection is found with the 
new method of classifyinz flours. Some mil- 
lers are complaining that it gives conside- 
rable sdvantages to the larger organiga- 
tions in that they obtain better extraction. 
Dr. Felshenke stated that due to the very 
poor quality of flour fewer varities of baked 
products are made. 


The 40 ash flour made prior to the war was 
used for noodles and pastry. No special 
treatment of this flow was practiced for 
the production of cakes such as the chlorine 
treatment used in the United States. The 10 % 
farina or semolina taken off during wartime 
was used in hospitals and for feeding children. 


The fact that the flour types have been 
approximately the same for both wheat and rye, 
permitting the removal of little feed stock, 
has lead to milling both rye and wheat on the 
Same mill. This is reasonable as no chance 
for purification or stream selection was possible 
In some mills which had been almost completely 
destroyed, hammer milis had been set up in the 
bottom of the concrete tank and grinding 
carried on there D. Litzendorf, Chief 
Chemist of the Geo. Planzge mills stated that 
the product from the hammer mills baked as well 
as that from the regular milling system. He 
marveled at the capacity of these hammer mills. 
His experience very definitely illustrate 
how much the regular mills are limited by 
established flour grade of 1950. 


Wheat Gern. 


In some of the mills wheat germ was teing 
made; on the averege about 1 % was being ex- 
tracted. The wheat germ was sold to firms 
operating extraction plants and the oil ob- 
tained from the germ was used for the medical 
purposes. The residue or extracted rerm was 
used for animal feed. Dr. Pelshenke has done 
considerable work cn the germ and has develo-= 
ped @ heat treating method to improve its 
taste and keeping quality. Dr. Pelshenke ho- 
pes that with the processing system he has 
perfected that wheat germ may be used to im- 
prove sours. Pelshenke Stated that recent 
German research work indicated that Vitamin = 
was very closely associated with liver 
diseases. 
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Steinmetz Process. 


The Steinmetz meal which went into the 
Steinmetz bread should be considered. Martin 
Steinmetz, now a prisoner of war, was the 
inventor of che process. The process was very 
simple and consisted in soaking the grain and 
then removing the outer skin by brushing. 

The meal is ground very coarse, in most cases, 
although finer granulations could be obtained. 
fhe Steinmetz meal is the same as the regular 
rye meal with the exception of the very tho- 
rough cleaning and removal of the outside skins. 
Judging from the sand in the pumpernickel 

bread baked at Harrys Brotfabrik, Hannover, 
such a process might be very desirable at the 
present time. This process is in effect simi- 
lar to the Earl process used ia the United Sta- 
tes, although on a very simplified scale. fhe 
bran is used as feed and reference is made to 
it under animal feeds. 


Flour treatment. 
Flour treatments may be divided into three 
distinct parts: 


a) Heat treatment 

bd) Bleaching 

c) Developmental treatments 
a) Diastatic supplements. 


Heat Treatment. 


Heat treatments of the flour have been used 
to a great extent in England. The Kent Jones 
equipment has recently been further improved 
by Brabender so that an increase in baking* 
values can be obtained without a great moisture 
loss in the flour. Installations of Brabender's 
improvement are abticipated into German Mills. 


Bleaching. 


The bleaches used are nitrogen peroxide, bten- 
zoyl peroxide, nitrosyl sulphate and sulphur 
dioxide (this latter is used on rye grain only). 
During the war the use of these bleaching agents 
had almost ceased because of scarcity of chemi- 
cals. The benzoyl peroxide is used at a rate 
of about 10 grams per 100 kg flour. Nitrosyl sul- 
phate is usually used at a level of about 5 g 
per 100 keg of floub. The use of sulphur dioxide 
by spraying on the rye grain in the bins is in- 
teresting; it is an attempt to bleach the bran 
coating of the grain. Such a treatment in America 
would result in a great deal of trouble. In 
addition, some of bleaches are applied to rye 
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flour where a very white color is desired. 
Nitrogen trichloride would fall under this 
group when it is used on rye flour, as here 
it does not cause an improvement in the ba~ 
king results. The J.P. Lange rye mill at 

' Hamburg had used nitrogen trichloride on rye 
flour at a rate of 8 to 10 grams per 100 keg. 
They stated that the flour thus treated would 
keep about 2 months but that they preferred 
not to bleach their rye flour. 


Chemical treatment in the form of gas is 
Confined to the use of nitrogen trichloride. 
An electrolytic process using ammonium chlo- 
ride has been in use in the German mills ara 
States that the gases are not pure nitrogen 
trichloride but contains some small amounts 
of other nitrogen compounds which have had so 
little influence that no attempt has been made 
towards purification. The nitrogen trichlo- 
ride thus made has competed very successfully 
With agene. 


Improvers. 


Because of the poor strength of the German 
grain, a great number of chemical compounds 
and mixtures have been added in the mill. A 
list of a few of these flour is given in 
fable IX. 


Jf fhe ye oF 
Flour Improvers. 


Name of Improver Constituents Amount used 
per kg flour 


Chefaro 75 % ammonium per- 
sulfate 4 to 10 meg. 
25 *% potassium per= 
sulfate 


Elco 85 % potassium 
bromate « to 8 mg. 
15 @ magnesium 
carbonate 


Glutsbat 10 2 potassium 
bromate 
20 2 notassiumn 10 to 20 meg. 
persulfate 
70 @ potassium 
mono phosphate 


Glubafors 41 ammonium 


persulphate 10 to 25 me. 
x potassium 
bromate 


= Ade 


ver Constituents Amount used 
Name of Improve aoe =a 


Gluten W 100 % potassium 
persulphate 
20 ® potassium 
bromate 10 to 25 me. 
20 % sodium 
bromate 
68 % magnesium 
carbonate 


Kaderi potassium : to 5 me. 
bromate ds S 


Multaglut 50 % ammonium 
persulphate 
50 % potassium 1 to 10 ng. 
| phosphate 


These improvers were used in most all of 
the larger mills and by some of the small mills. 
It is interesting to note that such improvers 
have been supplied in the mill and they are 
not very often found in the bakery. 


Supplementation. 


The supplementing of wheat flour with flour 
made from sprouted grain has been used very 
widely. Dr. Litzendorf, Chief Chemist for the 
Geo. Plange Mill, stated that he first used 
diastatic supplements in 1910. This was done 
by adding sprouted grain directly to the wheat 
mix. The method of treating their flour was 
Keep secret for about 20 years, during whict 
time premium nrices were secured. A flour 
made from sprouted wheat and fed in by a per- 
centage feeder is now used for supplementing 
the mill run of flour is necessary. 


The wheats usually contain from 1.8 to 2.3 % 
maltose. This is high and most of the, time 
rather than increasing the maltose, measures 
have to be taken to decrease the diastatic va- 
lue. In correcting the enzymatic action many 
of the improvers have been used. The method 
of treating heavily sprouted grain consists 
of treatment with steam at 100°C. for 7 to 20, 
minutes. This method was develored by Pelshenke. 


The extensograph frequently used to check 
flour treatments is not considered a good in- 
Strument for this purpose by Dr. Pelshenke. 
fhis is no doubt a result of the work by Dr. 
Bungerniberg de Jong. Dr. Litzendorf of the Geo. 
Plange Mill stated that the extensograph was 
most useful in making tests with treating agents. 
Dr. Bungenberg de Jong's work leaves no doubt 
that the equipment is of little value. 


“ 


= Leow 


Feed. 


In a great percentage of the cases, bran is 
sold direct to the farmer who mixes it with 
boiled potatoes to feed his stock. There has 
been no evidence to indicate that the miller 
has introduced vatamins or minerals directly 
into the feed. In other words, the miller 
has not gone into the mixed feed business. 

The miller in some cases sells his bran direct 
to feed mixers who have made special prepared 
mixed feeds. Some prepared horse feeds were 
used by the German army. 


In only a few instances were these feeds 
Supplemented with vitamins. Some @hick feeds 
have been seen Containing vitamin D. Most of 
these prepared feeds were very low in fat con- 
tent and from this angle are not desirable. 
The general opinion of the miller and some 
of the oil extractors was that the mixed feet 
business was not a very essential one and that 
the feeder could buy to his advantages feed 
direct from the mill. The mixtures observed 
indicate that the mized féea industry in Germany 
is not as highly or scientifically developed 
a8 in the U.S. Representative formulas and 
analyses sre as follows: 


Cattle Feed. 
Formula Analysis 


Ground Pea nuts ..... 40 % Protein ..... 43.10 % 
Copra meal ee@eevnrvneeste¢?es 80 & Fat aco eos *@ 8B O88 0.83 & 
Sugar Beet Slices ... 24 % Sugar ....... 10.78 % 
Molasses .......... .. 40 & 

UO er ate lalsheiavs-c's ei sta ce 8 % 

Total petits «a LOUD. Milk cattle feed. 

Pea nuts .............30% Protein ..... #1.09 
POPES EMOR i cict sess 20° PACs. secccee (0.810% 
PALM MULE ccaeeuss-s. 15:)% Sugar 1.25... 13.21% 
Sugar Beet Slices ... 24 % 

MOVARBO@E is 600s 6 a0 oc - 10 | 

UPrea . wcecersseceees 6H 

deny Bi Am POS ee ayes eee 100 % 

Calf feed. 





Linseed 011 Cake .... 50 ® Protein ......37.00 % 
pepate U1) Cak@ic..s. 20 Bo Pat. 5 oh vcs 8200 ¥ 


POSAULS ov oss 0s Evcty fetes re : 
BOYS. TOANS a is «ois 5 2 
Total oat. Gee ase LOU 
Horse Feed. 
Beans eeoeesreee#ee#et8tegfee#e?stfeekte?8@# 35 % Protein eoenee. 14.40 S 
Qats sofeeesaeeoaenseseer 8 6 @e@eteee 50 & Pat eesreeee#eer#ve 4.90 # 


MGISONGS «ects cyeases 16°55 Sugar .'....+..15.68 % 
Sugar Beet Slices ... 15 @ Dig.albumen .. 9.9 bd 
Wheat Bran ...5......-65 % Starch ......+54.3 8 
Petes ccw scien sy 100-9 ~ 143 - 


Formula Analysis 
Poultry Feed 





Matera) gue we ea re tey iste Proteifils «dee. ) Leese 
Sugar Feet Slices . 11 % Me Qe teen Were re ey 
Pesgers co 6 aetae See Oe oe Dig.alkumen ... 12.1 &% 
Mixture 2 7... bri: i 
RY Gos Sis win te ate oe oe 
Wneat OR ey Sree 5 % 
Barleyevie. «cic een aoe 
BoriavMeal ss fae es 5 % 
Dried Crabs ....... 2 % 
Oyster shells ...., 24 
oat ie pe eee A ipa Tepe 4 
Mixture a 
Malt yeast dried .. 20 &% 
BYORvi ergs one ais Care cee 
Rice Flour ...<..:. 12 % 
Atle MG G11) te 6 crore. eat LO 
Wheat nieal .....40. 102% 
RUG OMG Slo i.ci5 sai chustic Je 10 % 
Bone meal ....... ;: 8 % 
Eread fruit seed .. 8 % 


Total oseeeervree eee @ @ 


eo 
oO 
oo) 
wR 


Mill Equipment. 


Appendix I ~- item 42, to the master copy 
of this report is attached a representative 
mill flow sheet fhis flow sheet is for 5 
wYeat mill, as wheat flour involves a much 
more elaborate degree of purification and re- 
finement than dces rye flour. Miag's machi- 
nery catalogue and Millers Handbook are aiso 
available for persons interested in details 
concerning the individual units of equipment 
(Appendix I, items 43, 44, 45). The diffr- 
rence between the mill flow and that of Ame-— 
rican mills is not great. On the average, 
the German machines are built very substantially 
and the life period of many of these machines 
is 50 to 70 years with only minor repairs. 


Washers. 


All mills were equipped with washers. Miag 
washers immerse the wheat in a stream of water 
and @ rotating spiral blade keeps the wheat 
Suspended in the water. Any stones that settle 
to the bottom are removed. The wheat then passes 
to the second compartment containing the same 
water level. In this second compartment pertic- 
les which float on top of the water wre remo- 
ved. This washer is said to lower thea ash con- 
tent or the flour several points by .r2moval of 
the sand and stones. Judging from the stones 
collected in these machines such could very 
easily be the case. 
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Conditioners. 


The Miag wheat conditioner is a unique 
piece of equipment. It is a tall rectangular 
bin huving metal radiators at the top. In 
the radiators water of the desired temperature 
is circulated. The temperature of this water 
can be varied from 55°C to 70°C. Arter the 
wheat passes over these radiators it encounters 
a flow of heated air for drying purposes. 
Cold air inlets are placed in this equipment 
for treatment of the grain after it comes 
from the hot air drying. Many variations of 
temperature and heat treatment are obtainable 
with this unit. Most all mills had this type 
of conditioner and it is assumed, that it 
is @® very essential piece of equipment. 

Dr. Pelshenke states that when properly ope- 
rated, these operations accomplish the follo- 
wing: 

1) Saves 10 % power. 

2) Produces better stock. separation. 

3) Gives better baking quality to the flour. 


Dr. Pelshenke expressed the Opinion that with 
harder types of wheat even better results migh* 
be obtained. 


Brushing machines. 


The brushing machines consisted of a series 
of horizontal rotating brushes, inside a cy- 
linder made of wire. The wheat passed between 
the inside of the cylinder and the brush, cau— 
Sing it to be cleaned. These brushes were 
very effective im removing dust, sand, grain- 
hairs, and other similar substances. Conside- 
rable emphasis was placed on the use of this 
‘piece of equipment. 


Break rolls. 


The latest Miag Break rolls are equipped 
with hydraulic pressure regulators. 
This permitted the pressure on the rolls to 
be maintained reasonably constant. By means 
of a float and spring arrangement the rolls 
were disengaged when there was not flow of 
grain, thus keeping them from wearing when 
the grain began to flow it fell on top of the 
float; the momentum depressed the spring 
switch and the rolls assumed their normal ope- 
rating position. Red and green signal lignts 
incicated the relative position of the rolls. 
Br Reinhold Schmidt of Miag indicated that 
the brushes used under their purifier and 
sifter cloths were very effective and prolonged 
the cloth life in comparison to other systems 
used by aiding the stock to pass through. 
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Pictures of the brushes used in this operation 
are attached te the master copy of this re- 
port. 


of 
The fie Miag were the largest mill equip- 
ment producers in Germany. Thejr mein plant 
in Braunschweig assembled Panzer tanks and 
this plant was almost completely destroyed. 
The only remaining blue prints for their machi- 
nes were lost. Therefore this organization is 
must begin from the very start. Their activity 
is very important as most of the mills in Ger- 
many are in need of repairs. Miag maintained 
an experimental mill of 110 tons capacity per 
24 hours. Miag also had a very good laboratory 
for test and research work. Both the labora- 
tory and experimental mill were destroyed. 


Fumigating Systems. 


Some of the large mills and more particularly 
the grain storage bins,were well equipped with 
fumigating systems. These systems evidently 
had not been used for some time because of the 
lack of chemicals. Insects were observed in 
the mill-machinery of almost every mili visited. 


It is very eVident that the German miller has 
had instélled into him a system of neatness 
and orderliness. Now here im the mill could 
be found any streaks made on the floors or machi- 
nes or tracks in the flour dust. The picture 
here wos in a very marked contrast to that found 
in the bakeries. ‘ 


In many cases these mills are very Old, he- 
ving been handed down from father to son. Mills 
from 200 to 300 years old are still operating. 
The mill at Hattersheim (Main) owner Jos. Hatte- 
mer was over 200 years old. This mill is a 
country mill. Moet of such mills are not physi- 
cally damaged by the war. The Jos. Hattemer mili 
has kept in step with progressive developments 
and had installed modern types of eqyuipment. 


she machinery in most of the mills was driven - 
by overhead pulleys. In the Bremen reller mill, 
motors were used to a great extent on unit in- 
stallations. 


Ag Appendix XII of this report is «a partial 
list of some of the large mills in Germany . 
This list was compiled by the German millers. 
It is exceedingly interesting in that it gives - 
an insight into the following: 
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1) Grain consigned to the mills. 

2) Total daily capacity. 

3) Percentage of time operated. 

4) Ratio of rye to wheat ground. 

5) Ratio of steam, gasoline, electric 
and water power used. 


Mill Control Laboratories. 


It is somewhat difficult to obtain a clear 
picture of German mill laboratory function. 
Most of the delicate instruments had been 
taken from their usual places and stored in 
cellams for protection. Dr. Pelshenke (Direc- 
tor of the Institute of Baking in Berlin) 
as early as 1943 had packed some of his most 
valuable instruments in baskets and brought 
them to Bielefeld. In the building occupied 
by the Oetker organization he-and one assis- 
tant were trying to get their equipment set 
up and to begin work. 


Dr. Felshenke stated that the Berlin Insti- 
tite he had directed was eguipped with very 
adejuate buildings on two acres of ground. 

On the staff were. 120 persons and 20 trained 
Seientists. This institute had as one of its 
activities the conducting to control work 

fur the marketing system, both for the mil- 
lers and the bakers. Dr. FPelshenke stated 
that there were many regulations existing 
during, the war on milling, with particular 
reference to grades. sll of his books along 
this line together with his personal reference 
file of some 30,000 cards have either been 
destroyed or lost. 


On the wheat or wheat mix the following 
determinations were made: 


4} Moisture content. 

2) Weight per hectoliter. 

3) Spécific weight. 

4) Blending test mixtures. 

5) Gluten content. 

6) Condition of gluten. 

7) Meal fermentaiion test. 

8) Protein contenti. 

9) Heat, and moisture treatments in 
conditioner. 

10) Milling tests on.experimental unit. 


To a very great extent, and especially so 
during the later part of the war, wheat mixing 
or blending was very limited and consequently 
a considerable amount of this work was cur- 
tailed. 
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The tests conducted on the grain in the 
storage bins were those which served mainly 
as protective guides namely: 


1) Moisture determinations. 
2) Temperature observations. 


Since no opportunity for securing quality 
by blending was possible, due to the shortage 
of good quality wheats, much emphasis was pla- 
ced on the preparation of the wheat. 


In the cleaning, washing and conditioning 
stages the following tests were made: 


1) Moisture content. 

2) Temperature of conditioning. 
3) Time of conditioning. 

4) 3xperimental mill tests. 


After the results were obtained from the ex— . 
perimental tests and the desired mix and 
treatment were known, the mill mix was made and 
conditioned. On this mix the tests indicated 
below were run. . ' 


4) Moisture. . ; 
2) Observations as to condition of tempered 
wheat. 


The wheat mix.when in the process of being 
ground had the resulting intermediate products 


tested for: ~ 


1) Sieve Gnalysis. 
2) Pekar test. | 
3) Ash content. 

4) Gluten quality. 
5) Gluten quantity. 
6) Diastatic power. 


Testing of these intermediate products was 
us@less during the periods where flour types 
such as 1950 were prescribed ag no selection 
was available. On the final flour resulting 
from the mixture of the intermediate products, 
the following tests were made: 


1) hioisture content. 

24 Ash content. 

3) Sand content. 

4) Gluten content. 

5) Condition of gluten. 
6) Diastatic power. 
7) Farinograph curves. 

8) Extensograph curves. 
9) Baking tests. 
10) Check test on flour improvers added. 
11) Sieve tests. 
12) Pekar tests. 
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The farinograph and extensograph were found 
in about one third of the mills surveyed. 


Baking tests were conducted in all mills. 
The larger mills had ovens of 4 fairly large 
capacity. In. most cases they were peel ovens 
The mechanical eguipment for dough mixing was 
not good; in most cases the dough were mixed 
by hand. No refrigeration was available and 
molding machines were not used. Two types 
of bread Were usually baked, cne loaf ina 
pan and the other on the hearth. 


The tests used in the mills varied con- 
siderably. Some mills used gluten dispersing 
tests, measuring the turbidity on an acid 
solution. Fat, fiber, and sugar determina- 
tions were frequently run. Great emphasis | 
in all mills was placed on the meal fermen- 
tation and gluten swelling test. Experimen- 
tal milling was done in a majority ef the 
mills, even thdugh it was limited to a very 
smail mill making crude separations. 


Comments on Pagkaging Materials and Methods. 


Flour, farina and feed were being packed 
in 100 kg sacks made of jute but containing 
paper and other substitutes. These present 
sa¢ks last for about 7 to 10 fillings but 
the jute sack used before the war would stané 
from 30 to 40 fillings, according to Dr 
Graumann of Werner and Nikola (Duisburg). 


In general, flour was packed in paper bags 
composed of two layers of paper. Prior to 
the war, 3 layers of paper had been used. The 
bags seen were of 4, 14, 1, 2 and 24 kg. capa- 
citgs. A paper strip about '/, wide and 9 
long, with two metal fastenings (somewhat simi- 
lar to our car seals) were stamped on the 
opposite ends of the paper strip; this strip 
was then.placed at the top of the flour sack 
and 3 or 4 folds of the sack made over the 
strip. Closure of the metal seals was then 
completed. All of this work was done manually 
and represents a very slow method of packaging. 
Some cotton sacks were left which had teen 
used to pack “family flour" before war shor- 
tages forced the use of other matertzals 
These cottons were prized by women for use 
in the home 


my Ce 


In the German Naval base at Cuxhaven 4 
metal can of white flcur containing 45 kg., 
and which had been well soldered was found 
to be invested and opening. A can of rye 
flour containing 26 kg. was also inspected 
and was found to be in good condition. In 
this German Naval base a considerable quan- 
tity of army flour was also found contained 
in canvas bags. Most of this product was 
in very badly invested condition. 


Apparently the packaging problem for 
flour used by the Germans is not as exacting 
as in the U.S.A. The period from the time 
the flour is produced until it is comsumed 
is on the average only 3 to 4 weeks. This 
is comparatively short in comparison to the 
period flour must be stored in the U.S. be- 
fore it is consumed. Confirmation of this 
is found in the fact that millers are produ- 
cing products having a moisture content as 
high as 15 to 16 #1 such a flour would not 
keep over 4 much longer period of time. 
Flours milled for the German army had a 
moisture content of 14 % and not over 14.5 &. 
The millers watch and control the moisture 
percentage of thejr products very closely 
as it represents a source of considerable 
profit or loss to them. In conclusion the 
mills are not equipped with mechanical packa+ 
ging eauipment such as is to be found in the 
average American mill. In no instance was 
an evidence of compressed flour observed; 

a subject which was of some interest during 
the war in America. 


A photograph of the "family" package re~ 
ferred to above is attached to the master 
copy of this report. 


Some Mill Statistics. 


Director Reinhold Schmidt (Miag, Braunschweiz) 
estimated that there were approximately 24,000 
mills in Germany. This information agrees well 
with that taken from the. German yearbook as. 
of 1958, which shows 24,221 (Table X). It is 
interesting to note that 2,030 of these mills 
operated bakeries: along with their milling 
activities. 
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Ta i eae 


(Sah ee Se 
Number of German Flour Mills and Persons employed. 
(Yeartook 1938) | 


re re ee ee ee ee ee tee ee me ee cre ce ee ee ee ee ee ee ee eee ree mee ee ee Ee ee ee ee ee ee me ee ee ee es ee ee — 


Item Total Mills Flour Millis Giest Oat Spice Grinding 


No. with Bskte- Mills and and 
vies Herts Separatin 
Mills 31,577 24,221 2030 2487 R0 99 2555 
Persons 
employed 99,324 70,379 10450 4421 1670 875 1048: 


ee ee re me re me ee ee re te ae ee ee ee ee ee ee ee ee ee ee ee eee te ee ee ee ee ee ee ee 


Director Schmidt has made an estimate of 
the following distribution of milling capacity 
in the 4 largest milling centers shown in 


Table XI. 
“gt No i od hoe fa te 
193€ Milling Centers. 
(Schmidt) 

ae ae a Mas es on es wa a es OS Se a See 
Location fonnage per 24 hours 
Mannheim 2,500 
Cologne 1,000 
Duisburg 950 
Hamburg 800 . 


<> oe ee ee ee ee ee ee ee ee a SS ee 


Table XII gives the number of mills and 
their grind of rye and wheat for each province. 


Teentaal sel KL. 
1938 Production and Number of Mills. 
Expressed in 1000 Doppelzentnerst 


te ee ee ee ee ee re we ee we ee ee ee es ee ee Se SS SS Se ee ee = 


Province or Rye Wheat Nummer of 
Country the mills 
s 
Baden 80 ,2 477 ,9 951 
Bayern 614,90 494,5 5251 
Hessen-Nassau 134 ,6 7257 1078 
Kurhessen, 184,6 243,2 928 
Brandenburg 692 ,3 265,2 4821 
Mecklenturg 141,5 63,3 422 
Hannover 322 ,4 199 ,6 1783 
Ostpreussen | 392,2 113,9 1119 
Pommern -. $15,8 85,6 1032 
Rheinland 382,56 675,9 2232 
Searpfalz 132,7 135 ,4 406 
Sachsen 419,6 246 ,6 1115 
Sachsen-Anhalt 367 ,0 266,9 1986 
Schlesien 647 ,9 363,2 2221 
Schleswig-Holstein 153,4 317 ,4 911 
Thiiringen 183 ,0 143,1 1359 


ee es en wo ee 


nth Total 
i $318 
b. 2863 
r 3264 
ril 3207 
y 31693 
ne 3099 
ly "3133 
gust S477 
pt 3596 
t. 3295 
Ve 3402 
EE 
tal 39304 


Weser-Ems | 146,3  120,7 1003 


Westfalen ' 268 ,6 179,4 1881 
Wirttemberg 49,4. __3516,6 4488 Pasa 
German state 5627 ,8 4771,3 28987 
(3054, 38 )Ee See eee AEBS hat ot Sa Lo als sn 


+ 4 Doppelzentner = 100 kilograms. 


In Table XIII sre listed the production of 
grain ground in 1937 and the proportions used 
for human and animal food. 


Table XIII. 


Grain Ground by German Milis in 1937. 
(Yearbook 1938) 


Expressed in 1000 Doppelzentners” 


GRP ere > <ae ye Se Ee ak Ee cee ee RS ee ee OS EE OP Om EE SD EO ED GD OD EE OP GE GE Oe Oe ow ae ee ae Ce ab Soe ee a oe OS ee ow oe eae 


Wheat Rye 

Human Food Animal Food Total Human Foo® Animal 
 ieaasieninieateeteaneeneated wn a nn rn ee eee nena --- Food 
3315 k} 2914 2729 185 
2861 2 2686 2561 125 
3261 3 2703 2597 106 
3204 3 2649 2557 92 
3167 2 2345 2290 55 
3096 i 23841 2327 54 
3131 & 2257 2206 49 
3476 i 2578 2549 2¢ 
3595 mA 2481 2452 29 
3295 Q 2380 2368 12 
3402 0 2442 2439 3 
ASS) OE Se ae Oe ls 8401 88 ee 
39288 18 30277 29535 742 


* 4 Doppelzentner = 10U kilograms. 


As indicator in Table XIII, the percen— 
tage ground is approximately 56 % wheat and 
44 4 rye. The amount used for animal feed 
és exceedingly small and more feed was secu- 
red from rye than from wheat. fhe last 
column of table XIII shows the decrease in 


See ao eacoee of feed taken from the rye 
mill. 


fhe number of kilograms of meal consumed 
per head for all persons and for adults is 
given in the fable XIV. 
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en Db” Lees Vs 
Kilograms of Meal or Flour Consumed per Person. 


(Yearbook 1938) 


—— Se 
ee eee - ~ - 
Se — —— —~_=— 


Group Commodity 1930 49314 1932 1933 1934 1935 1936 i9 
All per- Rye Meal 52.6 52.2 535.5 53.7 653.14 82-62 65.250 
Sons ___—Wheat "50.7 46.6 44.6 45.3 47.7 49.4 52.7 55 
SORGI SL oo ~---------29323___99:8__98:1__99.0_ 100-8 102.0 107.8 110 
Adults Rye Meal 61.3 61.9 62.2 62.3)’ 6157- 61.0. S288. 
a Wheat _"______59-1__ 54.2 51.8 52.6 55.4 57.3__61.1_ 64 
Total o_o 220-4 116.2 444-0 144.9 127-1 118.5 124.9 126 
Table XIV shows a slightly lower wheat 


percentage than the records from mill opera- 
tion. It must be remembered that, as pre- 
viously mentioned, wheat bread frequently 
carried other grains where as the rye did not 


General Aspects. 


For a clearer insight into the role played 
by baked pr@ducts in Germany, it is well to 
examine the figures for world bread consump- 
tion for 1934. Table XV, compiled by Boas, 
shows that the Germans eats 14 kz more bread 
than a citizen of the United States. , during 
the war Germans estimate that here has ‘been 
an increase of about 20 % in bread consump- 
tion. This table is further inceresting in 
that it indicates approximately 23 % wheat 
bread, 15 % mixed bread (wheat rye) and 61 & 
rye bread as & national ratio of types con- 
sumed. 


a 


Tea bel @ -AVe 
1934 World Bread consumption. 
(Boas) 

State Wheat Mixed Rye bread Total bread 
bread bread kg consumption 
kg ke 

Australia, 100 - - 100 

Bel gium 120 - 1 121 

Bulgaria 110 60 60 170 

Canada 76 unknown unknown 76 

Germany 23 15 98 

Denmark 20 141 67 98 

England 65 ~ - 65 

Finland 5 - 27 32 

Prance 140 ~ a 140 

Greece 85 - ~ 85 

Holland 7.8, a bt 4 8 100 
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itate Wheat Mixed Rye bread Total bread 


bread bread kg consumption 

Kg ké 
italy TLOO - - 135 
lugoslavia 60 - - 60 
lorwa” 14 75 - 89 
’oland 20 - 120 140 
Jortugal 35 - ~ 35 
loumanis 45 - unknown 45+ 
weden 12 a2 16 ye 39 
witzerland 93 7 - 100 
jpain 120 - - 120 
‘zechoslowakia 43 «45 45 88 
lungary 80 2 2 82 
nited States 68 16 ~ 84 
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For the years 1936 to 1938, the Director of 
the Institute of Baking has estimated the bread 
consumption and distribution according to type 
as given in Table XVI. 


| 
| Sek DOLe Or AVEs 
. Bread Consumption (Bread -higher in Weight. than 250 G.) 


(Pelshenke) 

Kind of bread 1936 1937 1938 
| . % % % 
| (om ere ee > ee weet es em oe es ew oe Se ee ee ee ee ee OE ED ee ee oe ee ee ee ee ee ee ee ee Oe ee em oe oe 
Rye bread 52 45 40 | 
Rye mixed bread 32 42 45 
' Meal-tread 13 9 12 
, Wheat bread 

(not rolls} Rote! Ra Oe 
Total 100 100 100 


LLLP LL AN AS AP SD AD AD A SS OD Or AS OS OD GD OO es Oe kaw OD OD EP aD Oe On Ee OD 8 Oe oe we ow ont om ae on oe oes es os om ms oe oD ow 


The consumption of rye and wheat meal and 
flour as given by the German yeartook is found: 
in Table XVII. 


Tab lo e  XVIL. 


Consumption of Rye and Wheat Meal 


Kilograms per Person. 


on eww me ee 
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Product 1935 1936 1937 

Rye 52.6 55.4 55.0 
Wheat 49.4 52:7 55.7 
Total 102.0 107.8 110.7 


a 
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These figures are slightly hisher than in 
the preceeding table. The increase in the 
percentage cf wheat used is contributed lar- 
gely by rolls. The consumption of baked goods 


varies a great deal in Germany as an examination 


of the Teatile XVIII giving the consumption in 
percentage well indicate. 


1) A wide variation in different provinces 
as to the type of bread best liked. 


2) That on the average pure rye bread is by 
far the best liked. 


3) Second most popular bread is a type con- 
taining 70 &% rye flour and 30 % wheat flour. 


4) It is quite evident that rye bread is 


liked in Germany, a point well worth remembering 


when a@ comparison of production methods and 
equipment is considered with those of the U.S.. 


{Geb ) ¢ XVIIT. 


Consumption of several Kinds of Bread 
1935 percentages 


Province Rye Rye-mixed bread Wheat-mixed 
bread 70 % rye flour bread 


Sem ee ee ee ee me ee ee ee Ee ee ED ae a me ee we ee ee ee ee ee ee ee ee ee ee ee 


rye ant 
wheat 


30 @ wheat * 60 @ wheat f1l.meal 


40 S$ rye.s 


ee re ee em te ee ee ey re ee ee ee ee Ee ee Se ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


Bayern 8 


350 53,9 9,0 
Baden Seth fate 88,3 
Brandenburg 84,9 4,0 - 
Berlin 78,0 15,0 - 
Hessen es 66 ,0 ae berg 
Saarpfalz 14,2 fg: oie f 6,5 
Thiringen 87 ,2 m eas 0,1 
Niederrhein 8,Q “fy OR 8 26 6 
Rheinland 4,9 30 ,0 42,0 
Pommern 69,0 2441 L7 
Schiesien tome 10.52 250 
Sachsen-Anhalt 95,0 es) ~ 
Mecklenburg-Liibeck DU 30,0 25,0 
Westfalen 256 53,1 28 41 
Wirttembere 3.48 20 ,O 66,2 
Ostpreussen CL ne ok SES a eC ee. SS IP iad 
Reichsmittel 
(average) 40,6 26 49 19 ,8 
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Production. 


The percentage of bread and roll production 
for 1937 is found in Table XIX. This report 
indicate a high percentage of rolls. This is 
Significant in that it indicates a great deal 
of hand work as rolls are made manually in a 
great majority of cases. The the hard type 
rolis bench work t# almost universally employed. 


Tira eb 1G uma Las 
Breédand Rolis Production 1937. 
(Pelshenke) 


ee ee em ee ce ee ee re ee ee ee ee Oe ee ee oe ee 


Bread Rolls 
per cent per cent 


2 ee eee ee ee ee ee 


Ostpreussen 62 38 
Schlesien 67 33 
Pommern 64 36 
Brandenburg 67 33 
Sachsen & 40 
“Mecklenburg {fs 27 
Schleswie-Holstein 66 34 
Hannover 63 ar 
Westfalen 66 34 
Rheinland 62 38 
Kurhessen 43 57 
Hessen-Nassau 63 of & 
Saarpfalz 62 38 
Baden 43 57 
Wirttembere oF | 43 
Bayern 55 45 
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Number of Bakeries. 


Table XX gives the bakery statistics as of 
1938 (German year book). In that year there 
were 116,282 bakeries; this is an exceedingly 
large number and is indicative of the fagt that 
& great number of these bakeries must be small. 
These gmall bakeries are usually concerned with 
che production of & great deal of hand made 

type of goods. 
. TanD.ly Gia. 


1938 Bakery Statistics. 
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Item Total No. Fancy goods Bakeries Fancy Keks 
to Bread with goods only 
Rest#u- only 
ee ey rn rants 
Bakeries 116 ,262 100 , 414 4,655 10,337 875 
Persons 
employed., 456,946 377 ,567 47,753 50,544 14.074 
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= —— — a ee mee te ee ne ee ee oe SE EE Sm EP OS OH Om OF BS Gh we ow am we we 


| Table XXI gives the size of the bakeries 
and distribution of persons employed shows 

a@ very high percentage of the total to be 
very small bakeries employing a small number 
of persons. 


TAP DeLT Oe. vals 
Size of the Bakeries (1941). 


(Pelshenke) 
No Persons employed Numbers of concerns 
1 - 5 workers 82.000 
6 -10 te 4.500 
41 -20 " 240 
21 and more 44 


In fact, so much emphasis has been placed 
shop that in compiling statistics two classi- 
fications are formed, namely, bakeries and 
bread factories. 


@able XXII shows 82 % total production in 
bakeries in comparison to 18 % for the large 
factory. Harry, owner of Hannoversche Brot- 
fabrik, estimates 1200 large factories. 


Tabile XxIl. 


Bakery and Bread Factories. 
Number and per cent Production. 


(Pelshenke) 
Number Prod. of Bread 
Bakeries 413.000 B82 % 
Bread factories 800 13 % 


The equirment and general make up of the 
German bakery is not as progressive as the 
U.S. bakery, or for that matter as the German 
mills. Several things may be responsible for 
this condition. The fact that rye bread is 
the most popular and does not need as much 
mechanical development as wheat has had some 
influence. Very small units have been handed 
down from father to son and thus does not meet 
the keen competition of modern equipment and 
machinery. Pelshenke has used at tke Insti- 
tute of Baking in Berlin some high speed 
mixers and obtained improved results, e@spe- 
cially in wheat bread. One or two installa- 
tions of high speed mixers have been made in 


et. = 


very progressive bread factories. Another 
factor that has delayed the introduction of 
these type mixers is the cost of power and 
this factor may sontinue to assume somewhat 
larger proportions in the future. Temperature 
control is a factor of vital importance in 
fermentation. This seems lacking in German 
bakeries; cost of equipment may be the answer. 


Control laboratories as found in the German 
mills were not in the baking factories. In 
no instance was a cHemical laboratory found. 
H. Bahlsen of H. Bahlsens Keks Fabrik stated 
that they had a laboratory but no chemist. 
He further said that they went by the results 
obtained by their master baker who was respon- 
sible for all research work in developing new 
products. Baking is an art to a very great 
extent. 


The Institute of Baking directed by Dr. 
Pelshenke had a staff of 120 persons and 20 
scientists. This was a well equipped insti- 
tution doing good work. In addition te rese- 
arch work, this organization served as a 
mediation between miller and baker on many 
problems. Dr. Pelshenke some two years ago 
packed some of his most valuable equipment in 
baskets and moved it to the Dr. Oetkers fac- 
tory in Bielefeld and there he and one of his 
assistants are attempting to get started 
again. 


It must be remembered that there are in 
the U.S. a number of German bakers who served 
their apprenticeship in Germany and later be- 
came prominent in the United States. For this 
reason there is a great similarily of formulas 
and methods in many of the dark breads, rdlis 
and other types of baked products. For example 
H. Bahlsen, owner of Bahlsen Keks Fabrik, 
Hannover, frequently exchanged samples before 
the war with one of the larger biscuit com— 
panies of Ohio. With this frequent exchange 
of samples and formulae very similar products 
were producea. Some of the equipment and for- 
mulae used will be given. 


Equipment. 
Army Eguipment. 


The equipment in the German army bakeries 
was the same type as that found in the commer- 
cial plants. Photographs of the equipment 
are to be found with the master copy of this 


report. A typical list of equipment is as 
follows: 
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4) Scales. 

2) Viennera slow speed mixer. 

3) Flour sifting unit. 

4) Pocket divider. 

5) Wooden racks for proofing. 

6) Wocden benches for work. 

7) Draw plate even. 

8) Dough troughs, wood or metal for 
fermentation. 


This equipment is very elementary and would 
have been discarded long ago in American bake- 
ries. With the master copy of this report 
are photographs of a German mobile bakery in 
operation. These were taken in Cuxhaven, where 
the unit was being used to supplement the out-— 
put of the army bakery. In making a compari- 
son it must be remembered first, that the German 
bread is a much denser product than U.S: Army 
bread which definitely increases even capacity. 
Second,’ most of the German bread was made from 
rye flour or an exceedingly weak wheat which 
requiped a minimum of mechanical mixing for 
development. 


Both of these facts directly influence capua- 
city and what this German mobile equipment 
would do with U.S. Army tyres of brezd would 
have to be determined ty tests. A list of 
the equipment is given below: 


4) Mobile field kneading unit (rubber tired 
trailer) Rotex type, 

3) Mobile field kneadihs machine - Retex 
type. 

3) Portable field kneading machine - Rotex 
type. 

4) Field Model jouzh divider. 

5) Double decked mobile field <cven 
(Pneumatic tires). 

6) Iriple decked mobile field oven 
(Pneumatic tires). 

7) Special oven for mountain troops (can 
be strapped on a horse or a burro). 


The investigators who visited Werner Pfleiderer 
report as follows: 


"This company has manufeccured field baking 
equipment on a large sc.le for the Axis ar- 
mies, a8 well as for civilian use. A new three 
deck mobile oven which saves manpower and trans- 
port space had been approved and used by the 
German Army. Other new machines include a 
centrifuzal dough kneading unit with reoating 
bowl, a portable oven weighing only 145 pounds 
for mountain troops, a dough divider which 
speeds up baking volume, experimental dipping 
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units for bread preservation and bread, pasteu- 
rization equipment. The company manufactured 
general baking equipment on a large scale be- 
fore the war, and large permanent military 
baking units for various European Armies". 


A complete portfolio of descriptive matter, 
photographs of all units, and engineering dra-{ 
wings was supplied in triplicate (See Appendix 
I, item 46) 


Commercial Equipment. 


tne equipment of commercial bakeries is 
essentially the same as that mentioned under 
army field bakeries. In addition to the draw 
plate even reel type ovens with an automatic 
loading and discharge arms are gen2rally used 
in roll production. In the Julius Busch 
plant both electric and steam—heated traveling 
ovens were in use. The Hannoscfle Brotfabrik > 
operated by Harris had several traveliug ovens 
The Busch plant was the second largest in Ger- 
many, the Wittler plant in Berlin is considered 
larger The Busch plant had slicing end wrap- 
ping machinery (now destroyed) and in the pre- 
war period about 25 4 of the output was wrap- 
ped. fhey made a point in advertising the fact 
that their wrapped bread was clean. This was 
accomplished by discarding the two end slices 
or heels. These slices were then mixed in as 
a constituent of succeeding doughs. This plant 
also made a large production of Zwieback The 
average German bakery was not equipped wiih the 
special features seen in the Busch plant 
Harry's bakery also had the usual draw plate 
ovens, Viennera mixers and one pocket divider, 
flour sifter and a antiquated set of platform 
scales. The photographs accompanying the 
master copy give a visual description of the 
equipment found in Harry's bakery and the Kloss 
bakery which is representative of the conditions 
to be found. 


, It must again te stvessed that the bread 
production requirements are at a minimum in 
Germany. Bakeries do not chir long distances, 
mechanical development is not reyuired, wrap- 
Ping is a specialty and bread is consumed 
very quickly after baking. 
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Formulae. 


Army Formulae. 


The formulas used for German army breads 
were in general, representative of the ave- 
rage commercial practice. Chemicals were sel- 
dom used in preventing either mold or rope. 

A few of these formulas are given so that they 
may be compared with existing trade practice. 


German Arm: Bakery (near Kassel) white 
bread formula. : 


Water Quantity as needed 
Flour 100 ke 

Yeast 0.5 kg 
Salt 2.0 kg. 


The above was fermented 2 hours, scaled and 
baked. The Fiour type used was 1950 (ash cor— 
tent 1.95 &). 


Rye Bread (German Naval Base Cuxhaven) 


Rye flour 100 keg. 
Water 38 kg. 
Salt i keg. 
Syrup 2. ke 
Yeast 2 Ke. 


Fermented two hours, scaled and baked 40 
minutes at a temperature of 250°C. 


German Army Bread Formula (Cuxhaven). 





Rye Meal, Type 1350 400 kg. 
Sour « 200 ke. 
Salt 6 kg. 
Water 160 ke. 


The above is mixed and comes out at a tem- 
perature of 28°C. The dough stands for ‘/, 
hour. The dough is scaled 1.7 kg. and gives 
a 41.5 kg. loaf of baked bread. The length of 
baking period is 14 hours, at a temperature of 
280°C, 


Deuer Brot Formula. 


(From Gallinski, German prisoner working in 
captured German army bakery at Bremen). 


Flour 30C kg. 
Sour (final) 1440 ke. 
Water 160 keg. 
Salt 7 kg. 


The ingredients are mixed for 10 minutes in 
a slow speed mixer’, The dough goes to the 
proof room for 2¥.to 30 minutes. Scaling 
weight 1650 grams. After baking for 4 hour 
at 280°C. and cooling the loaf weighs 1500 
grams. 
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The sour, called for the above formula, is 
started as follows: 1 liter of water at 22°C. 
is mixed with rye flour until a stiff paste 
is formed. This first mix then stands for 
8 hours. 


The second sour is ‘made by adding 500 cc 
of water and more rye flour until a slightly 
stiffer paste is obtained than that of the 
first sour mix. This mix stands for 8 hours 


The third sour is then made by adding 3 
liters of water and sufficient rye flour to ~ 
form a stiff paste This third mix now stands 


for 6 hours. 
fhe third mix is then made into the final 
sour by using 80 kg. rye flour and 60 kg. of 
water. This mix stands for 4 hours and is 
ready to use. 
Zwieback Formula. 


Wheat Flour 100 kg 

Rolled potatoes 10 kg. 

Yeast 4.5 kg. 

Sugar 5 kg. 

Caraway 0.3 kg. 

Salt 1 kg. to correct 
_.____. __gonsistancy 
117.8 ke. 


Commercial Formulas. 


--—_— 


Anyone who has worked with a German trained 
shop superintendent i» America is probably 
already familiar with the formulas used in pro- 
ducing German bread types. A few of these are 
given as obtained and are numbered below. 


No.1 Stollen Formula. 
(Hannoversche Brotfabrik) 
Ingredients guantity 
¥j.our Wiisme 
Sugar 20 ke. 
Fat 25 ke 
Raising Bein 
Currants 10 Kg. 
Citrous reel 7 ae 
Yeast e ed 
Milk i ae 
Salt 4 eee 
Total 249 ke 


This dough is set at ea temrerature of 28°C. 
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No.2. Wheat Bread Formula 
(Otto Klass Brotfabrik, Hamburg) 


Ingredients Quantity 
Flour 200 kg. 
Sour 125 ke. 
Salt 2 5 kg. 
Compressed yeast 3 kg: 


The above is brought out of the mixer at a 
temperature of 25° C. The Dough is fermented 
for 2 hours, scaled at 1.1 kg.. The bread is 
baked for 30 to 40 minutes on a draw plate 
even at 270°C. 


The price of compressed yeast is 40 Pfennig 
‘per German pound (500 g.). 





No.3. Wheat Bread Formula 
(Julius Busch Brotfabrik, Hamburg) 
Flour 200 kg. 
Salt 3% kg. 
Yeast 5 ke. 
Ropal **+t+* 0.6 kg. 
Water 110 kg. 


The mixing time is 10 to 12 minutes. Dough 
temperature is 28°C. Fermentation period 1 to 
43 hours. Scaling weight 1120 g. loaf weight 
14000 g. The baking time is 25 to 30 minutes 
at a temperature of 280°C. 


++++ This product is calcium acetate used for 
the prevention of rope. 


Nove 4. Rye Sour Formulas 


(Julius Buseh Brotfabrik, Hamburg). 
48t Sour 


Sour “45 kg. 
Water | 47 ke. 
Rye flour 30_kg. 


Total 62 keg. 


The above is covered with 3 kg. of rye 
flour and permitted to stand for 3 to 3h hours 
at 28° to 29°C. This constitutes the 19t sour. 


end Sour 
4st Sour 65 kg. 
Rye flour 75 kg. 
Water 40_Kg._ 
180 kg. 


fhis second sour is covered with 3 kg. of 
rye flour and stands for 34 hours at a tem- 
cerature of 2&°U. 


ee 


3rd Sour 


Ingredients Quantity 
Second flour 183 kg. 
Rye flour 225 ke. 
Water 125 _kg. 

533 kg. 


The third sour is covered with 3 kg. of rye flour. 
This sour stands for 3% to 4 hours. 


Final Sour ttt++ 


3rd Sour 107 Ke.” 

Rye flour 225 kg. 

Water 125 _kg._ 
457 kz. 


The third sour was covered with 3 kg of rye 
flour and permitted to stand for 3% to 4 hours. 


++++ The third sour is made up into 5 separate 
batches of final sour. 


Dough Stage t+ 


Final or full sour 153 kg. 
Rye flour 300 kg. 
Salt 7 kg. 
Potato flour *tt+tt 3 kg. 
Water 470_kg._ 
633 kg. 


Temperature is 28°C. Fermentation time is 
1t hours. Scaling weight is 1650 grams. 
Loaf weight is 1500 grams. This loaf sells 
for 48 Pgernig. 
++ ~ The final sour makes 3 of these doughs. 
++++ — Used only during war times. 


No.5. Pumpernickel. 


(Franz Harry owner Hannoversche Brotfabrik). 


To be baked in tins of 4 kz. of dough, time 
of baking: 24 hours at a constant temperature 
of 100°C. 


Hot peas method (dough prepared with boi-~ 
ling water). 


a) Mix 55 kg. of rye coarse meal and 
58 kg. of water at a temperature of 60-75. 


let this stand for 14 hours. Then mix 


b) 123 kg. of rye coarse meal extra 
82 kg. of water 
2 kg of malt (Arcadi) 


mix this immediately with sponge I and let it 
stand for i hour. It igs not advisable to let 


the dough rest longer as this wll increase 
the acidity. 
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ec) Dough: 300 kg of sponge 
120 kz baked pumpernickel soaked in water 
80 kg of water : 
105 kg of meal I (coarse) 
75 kg of coarse meal 
25 kg of tasic sour 
6 kg of gelatinized potatoe flour 
3 kg of salt 
3 kg of Arcadg 
1.5 kg of Moldex (to be dissolved in 


718.5 _ke the water to be added) 
No.6. Kornbrot. 


190 kg final sour 

68 kg water 

100 kg flour 

20 kg second clear 
4 ke gelatinized potatoe flour 
3 kg salt 


386.00 dough 27°C. 
No.7. Gerstenbrot. 


290 kg final sour 
40 kg barley flour 
160 kg rye flour 
8 kg gelatinized potatoe flour 
5 kg salt 
4 kg Arcady 


599.5 dough 27°C. 


This report would not be complete without 
detailled reference to the new formula deve- 
loped in attempting to use the poor flour now 
produced. As Appendix XIII is attached a 
atatement on (that) subject by A. Welches of 
the Institute of Baking, Berlin. 


In the Busch plant 300 grams of calcium ace~ 
tate were used for every 100 kg of flour in 
producing white bread. The calcium acetate 
was manufactured by Chas. Boehringer, Ingel- 
heim, and sold unter the trade name Ropal. 

The German patent number is 744 745. This same 
organization sold calcium propionate under 

the trade name of Melagen as a mold inhibitor. 
Dr. Weyland the Chemical Director of Boehringer 
stressed the fact that Repal was a real pre- 
ventative whereas Melagen was only an inhibitor 
As mentioned unter Milling most of the chemical 
treatments are carried out by the mills. 
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Bread for German Armed Forces. 


Bakins and Sterilization Specifications. 


The breads prepared for the German armed 
forces differed little in composition from the 
regular bread produced in normal civilian bake- 
ries. The types of bread were usually sour 
ryes, pumpernickel, zwieback ete. These breads 
are not generally cherished by the American 
consumer since their structure and composition 
is entirely different from the bread consumed 
by the average American. The formulas and 
methods for rreparing breads of such varieties 
have been known in the U.S. for years. Further, 
canned rye bread has been manufactured and 
offered for consumption to the American public 
for several years with a very limited accep- 
tence. These facts are mentioned so that no 
one will have the illusione, that any of these 
products so well accepted by the German armed 
forces would gerve our needs. 


From a service standpoint there were two 
general types of bread for the German armed for- 
ces. 


14) Fresh bread for front line use 
a) Packaged 
b) Unpackaged 


2) Canned bread for use of naval units and troops 
in isolated regions. 


These types differ not only in composition 
but more particularly in methods of packaging 
to secure preservation. In Appendix XIV atta- 
ched to this report is found an order of the 
High Command of the Army dated Aug. #6, 1944. 
From this the following quotation is taken, 
“The stability of the fresh bread for the front 
line, the right packing and sufficient sterili- 
zation is of decisive influence. Therefore, 
special attention must be paid to these.two 
manufacturing steps". 


This gives in short the entire objective 
to be achieved. A short outline of the steps 
included in these instructions for sterilized 
bread is as follows: 


1) Bread from oven must weigh 1.8 kg. 

2) After baking and cooling 1.5 kg. (when 
checking civilian bakeries). ; 

a) Breads of deformed shape must be trimed 
tO proper size. 

4) Bags specified by High Command - Cellophane 
AST and Natren-Double Seal (waxed paper) to 
be used. The outside wrapper to be of 
brown wood paper. 
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5) Eread to be cooled to a temperature of 

30°C. before sterilization. 

6) Sterilization to be accomplished by putting 
in an oven at a temperature of 150°C. until 
the internal temperature of the center of 
the loaf of bread is 85°C. The temperature 
of 150°C. must not be exceeded in the oven 

?) After taking from the sterilizing oven the 
bread must be cooled until the internal 
temperature tis 25°C. 

8) Breads are to be loaded into carriages in 
such a manner as to prevent sliding movement 
injuring the wrapping. A normal load to be 
from 5000 to 6000 of 1.5 kg. loaves. 

9) The date of manufacture to be marked on each 

unit in the prescribed form (Aug. 15th 158). 

A reasonable keeping time of 4 to 6 weeks is 

assumed. 


Several persons who have served in bake-— 
ries have giv en essentially the same account 
of the sterilizing process. In most cases they 
were not as complate and in some details diffe- 
red slightly but not sufficiently to effect 
the end result. Gallinsky, a baker in the 
German army reports as follows: 


"The bread after baking goes intona cooling 
room where it stays for 24 hours. If any irre- 
gular édges exist they are cut off. The loaves 
are now ready for wrapping in wax paper. After 
this wrapping is complete it is covered with a 
cellophane sheet. Then a final wrapper of 
brown paper is put on. The loaf with these 3 
coverings is then placed in the oven having a 
temperature of 180%C. for 70 min. Tape was pla- 
ced argund the brown paper and some difficulty 
was caused by separation. This finished wrapped 
bread has a keeping period of 7 months. Spoi- 
lage was caused by breaks. in the paper". 


A contract between the Wuelfeler Brotfabrik 
and the Command of the Hildesheimer Magazine 
(Appendix X-XV) dated Oct. 17, 1944 gives fur- 
ther specifications on the unwrapped bread. 

A summary of these specifications is as follows: 


4) A bread unit weighing 1.8 kg must be obtained 
from 1.287 kg of flour (715 gr flour per 1 kg 
bread). 

2) The dough going to the oven must weigh 2050 gr. 

3) Bread coming from oven must weigh 1840 er. 

4) After cooling 24 hours the bread must weigh 
4.8 keg. 

5) On Se second day the bread shall not lose 
more than 20 gr. 

6) The third day after baking the bread shall 
not lose more than 34 grams. 

7) It shall not lose more than 45 grams thereafter. 

8) Bread shall be stamped as to date of manufac- 
ture by marking the shaped ough. In the case 
of front line breads the dates are market 
on the outside of the packing. _ 467 - 


The baking prices paid were 8 Pfennigs 
fer unwrapped tread ang an additional payment 
ef 6 Pfennigs for pagwing am@ sterilization 
should front line tread be required. 


At the vegthing ef the Polish conquest 
the German army had bread that had been baked 
in cartons having 2 inner aluminum foil layers 
between 3 paper layers. (See Beo Package, 
Bection II). The cartons were formed and 
one end left 0, en. These cartons were then 
placed in metal containers used to support 
the side. The required quantity of dough to 
yield 500 grams of bread was placed in them 
and proofed 30 min. At the end of this time 
they were baked in an oven at 220°C. The top 
of the carton prior to baking had been folded 
by 2 closing machine but not sealed. This 
top covering was covered with a thermoplastic 
melting at 120°C. After the baking was al- 
most complete sealing was supposed to tuke 
place in the oven. This was not successfully 
done in many cases. When removed from the oven, 
each package was dipped in a wax resin mixture 
to seal any open pores. fhe results obtained 
in the Polish conquest were very undesirable 
and much moldy bread resulted. Many modifica- 
tion@® were made in this method but it did not 
gain favor compared wfth the cellophane and 
brown wood paper wrap. fhe bread baked in this 
carton had little if any crust. , 


Perhaps one of the fundamental observations 
was made by Pelshenke, whose investigations 
show that normal bread taken from the oven, and 
placed immediately into a paper container and 
sealed, retains sufficient heat to kill any mold 
spores. Further investigations may develop 
some useful application of this observation. 


There is little new in any of these methods 
of sterilization. Harry, owner of Hannoversche 
Brotfabrik has sterilized sliced pumpernickel 
for about 10 years. 


At Cuxhaven the bakers in the German naval 
base described their methods of sterilization. 
Samples of sliced ry@ bread packed in cans were 
secured. The bread had been baked in lons in- 
sulated cylinders for 20 hours, cooied, sliced 
and placed in cans. The cans were sealed and 
sterilized by heating in steam for 20 minutes. 


Whole rye bread samples were otserved. Here 
thy rye dough had been nlaced in the can, proofed 
beked 40 minutes at 250°C. and sealed. After 
Sealing, sterilization was accomplishe@by placing 
in boiling water for 20 minutes. All bread 
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samples observed in cans were in good condition. 
The compact volume of these breads combined 
with their high acidity facilitates the steri- 
lization. The breads packed in these metal 
containers were used primarily by the navy. 


The comments of TFelshenke, Dallmann and 
Niebisch on bread summarized in the follo- 
wing quotation: 


“In connection with the whole grain bread 
action (Vollkornbrotaktion) the mould if of 
great importance. There is no doubt, that 
careless treatment and bed storage causes the 
moulding of bread in households. But there 
are also possibilities in the manufacture of 
bread to prevent and decrease the moulding of 
bread. Extensive reports have been made about 
the different kinds of mould, the means used 
to combat mould, the conduct of different 
kinds of bread when moulding, and the different 
kinds of wrapping paper and their suitability. 
Beside the sterilization through heat, chemical 
sterilization and the irradiation of bread 
was considered. It resulted that the heat ste- 
rilization is suited guite well for packaged 
bread. The sterilization must raise the tempe- 
rature inside of the bread to 90°C. For this 
purpose specially constructed boxes are very 
suited. 


“Of the wrapping papers the best proved 
are aluminum foil, double wax paper, and cello- 
phane. The use of double wax paper made it 
possible to perform the sterilization also by 
steam". 


“Comparative examinations proved that by means 
of heat sterilization the same keeping quality 
could be obtained as by using additional pre- 
servation means, which influence the consistency 
and the fermentation process. In America an 
irradiation of the bread before packaging is 
recommended, to avoid mould formation, as well 
ag irrgdiation of the work - fermentation and 
stgrage rooms with ultra violet light. S&xten- 
sive examinations under different test condi- 
tions showed, that irradiation of black bread 
in Germany (which is the only kind of bread 
that is sterilized) did not result a satisfactory 
keeping quality. In practice the heat sterili- 
zation is the most suitable. Sterilization 
times and temperatures must first be tested in 
every single factory. fhe addition of chemi- 
cal preserving means to whole grain is prohi- 
pited*. 
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a WW. 226.0 16. Ck ir. 


Other types of bread going to the army 
was zwieback. The attached Appendix No.XVI 
are found details concerning its production 
and packing. As a short summary the zwieback 
was packed in units of 250 grams in paper bags 
sealed with an adhesive. One ton of baking 
material must yield 900 kg of zwieback.- 


The manufacturing costs as calculated b 
the Wuelfel Brotfabrik is given in following 
summation: 


Manufacturing costs of field zwieback of 100 kg 


of flour. 


Baking, breaking, weighing RM. 13.20 
Coal v/ 1.40 
Power : 1.90 
Repairs and replaced tools sd 4506 
Duty on mercantile transactions : 0.48 
Commercial administration . 0.40 
Duties, social’ taxes . 0.50 
Payment of interest for ground and 
vuilding ee wer Oe 
RM. 22.58 


Hannover—Wuelfel, Sept. 11%) 1939. 


Wuelfeler Brotfabrik 
Georg Fiedeler 


The ingredients and“®akinzg wages for the 
production of white tread per 100 ke of flour 
are given in the following letter: 


Wuelfeler Brotfabrik, Georg Fiedeler K.G. 
LO 


Replacing provisioning magazine 
Hannover 
Misburgerdamm 
Jan. 18¢h 4940. 
Referring to your inquiry by telephone 
for baking of white bread I beg to 
make the following offer: 


For 100 kg of flour I want 1.7 kg of salt 
1.5 kg of sugar’ 
3.0 kg of yeast 

From these quantities there are manufactured 

«80 white breads (500:'e2 each). The baking 

wages are 7 pfennigs per white bread. 

Should you prefer the use of skim milk instead 

Of water, I want 

for 100 kg of flour -- 60 1 skim milk. 

In this case I beg you to procure me the ration 

cards for skim milk. Then I would secure the 


milk and, therefore, the baking wazes would be 
9 pfennigs per white bread of 500 gz. 
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Substitutes fur Bbukery zroducis. 


Prec a a la EL Be ES ark a EE teal ita ta en 


In Germany (more so than in other countries) 
the development of substitutes was an exceeding- 
ly active field. A look at some cf the attempts 
to fill in openings caused by shortages might 
be of interest. The bakeries where several in- 
gredients are required were more active than 
milling organizations. 


Fats represented probably an item of ex- 
treme shortage. In 1939 and 1940 great inte- 
rested was centered on baking fats for speci- 
fic baking purposes. By the beginning of 1941 
there appeared many types of fat-saving mix- 
Lures and substances. An interesting summary 
is quoted from the investigations on baking 
fats and fat substitutes, made by Dr. H.J. 
Koeben of the Institute of Baking. 


“In 1939 the stress of the examinations 
lay upon the preparation of baking fats which 
were tried in baking tests for admittance to 
production. Of 70 baking fats, 60 were accep- 
ted but 10 were not accepted. Seven of these 
fats were not accepted tecause of their 
poor flavor, but one because of the fat con- 
tent exceeding the limits allowed. In 1940 
the production of baking fats was limited, 
so that only 11 baking fats had to be tested. 
40 of which were accepted, but one was refuses 
because of flavor and exceeding the fat con- 
tent allowed." 


On the whole by examination of these pr? 
ducts showed the following, always returning 
disadvantages. 


4) With the baking fats used the pastry 
showed too hard a breaking strengtn. 


2) The structure of the surface of a heavy 
sandcakes mass showed a lack of the 
wooly, delicate structure of the same 
cake prepared with margarine. 


3) With baking fat prepared "Streusel™ are 
hard and the addition of baking powaer 
does not always improve this hardness. 


4) A certain tallowy taste if often unavol 
able in pastry prepared with baking fat 
proving, thet the taste of this pastry 
cannot be compared with the one of 
pastry made with margarine. 


In 1941 esrecially, fat saving masses were 
sent in for testing and examination in & large 
number, but in mozt of the cases 4t was state 
that the saving of fat was only an illusion 
of the producers. 
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Testis were made to produce serviceable 
pastry by addition of the smallest amounts 
of fat possible, and by addition of glucose, 
malt extract, swell-flour, "Fruchtkern"-flour, 
and potato-roll-flour. A nunbver of fguitable 
recipes resulted, which were published. 


Tests were also made with a number of 
enulsifiers end dressings, which showed that 
a low percentage of lecithin was a good enul= 
sifier, provided that the lecithin is neutral 
in taste. 


Koebis inclusions that most of the savings 
that could be made by many of the so-called 
mixlures was erroneous wes in @ very good 
accord with the findings in the United States 


Dr. Pelshenxe states that none of the 
attempts toward fat saving without inpairing 
the shortening effect were very successful. 
Two methods however were in use in such at 
tempts. 


First the following mixture is made: 
oii 


Fat or 50 % 
Syrup 40 % 
Dry skim milk 10 % 


This mixture is then emulsified by using 
an emulsifier such as lecithin or Palsgaard oil. 


The second mixture consists of: 


Syrup 50 % 
Dry skim milk 15%? 
Emulsifiers 85 % 
(lecithin) ee 
Water 25 &%. 


The atcve is thoroughly emulsified and used 
to replace rart of the shortening. These ne 
thods judged by the experience in the U.S. have 
no value. 


Other very common substances used in certain 
Shops were dry skim milk, condensed milk, potato 
syrup, lecithin and soya flour when such was 
available. 


Eggs have not been available in Germany ,to 
any extent und consequently, durins the war 
@ Sshortaze occured. Many types of products 
were developed and tried. Pelshenke has made 
& classification and given comments on ecs 
substitutes developed for the baking industry 
which appear as Appendix XVII 
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ACU e xk Cele hn ees. 


A most important fact was ihe shortage of 
grain in Germany. This resulted in investiga- 
tions as to the best substances to mix with 
rye and wheat to secure the best baking re- 
Sults. This work was carried on in the In- 
stitute of baking. On outline of the work 
and the results obtained has been compiled by 
Pelshenke in Table XXII. 


fe Es he beet pee ©.6 Ge 
Bread Admixtures. 


Temreratures of Starch Gelatinisation (Average 
Results of Amylograph Method). 


ee ae ce ee ee ee ee em ee ce eee ee ee ee ee 


Beginning of End of gelatini- 
pelatinization Zatvion 


ee eee ee ee ee ee cee ee re es ee ee ee ee eee ge ee ee ee ee ee a ee ee eS 


Rye 55.8 61.8 
Wheat 60.1 88.8 
Barley 62.7 90.0 


Since the gelatinization temperature of 
barley is similar to that of wheat il is a 
good admixture. 


Flours suitable for admixtures and the allow- 
able percentages are given below: 


First Class Flours. Fit for admixing, good 
bread quality, hich percentage of admixing. 


aAGmixture up to 4 
a) Barley flour up to 


80 - 82 %@ extraction 30 
b) Potato starch 40 
ec) gelatinisea potato 
"Kartoffelwalzmehl" 6 
a) mixture of 40 % b) 
and 60 % c) 20 — 30 


Second Class: Less fit, only in low percen- 
tages of admixture. 


a) Millet 
b) Corn 
Third Class: Unfit 
a) Oats 
b) Flour of sugar beets 
c) Legumes. 


a he gee 


Pelshenke has nade use of the smylograph 
“5s a research test in obtsinine his data. 
Much emphasis is therefore ;laced on the , 
Storch gelstinization and its importance in 
bekine. As indicated barley flour is super- 
ior to all ovhers for mixing with wheat flour. 
The combination given under 1 b above, con- 
sisting of 40 % potato starch and 60 % gela- 
tinized potato, yieids a usable percentage 
running as high as 20 to 30. This does not 
seen logical. If these results are true they 
would indicate some supplemental effect of 
the celatinized potato on the potato starch. 
It is doubtful if such & supplemental effect 
exists Clessed with the less desirable 
grains for mixing purposes are corn, oats 
and the legumes which have at times been used 
in the United States. As a result of this 
work it was required that 15 4 barley must be 
added in all bake shops to the wheat flour.’ 
As previously stated in this report, barley 
was found undesirable to add to rye flour 
because soluble carbohydretes and proteins 
were too low for the proper development of 
sour acids. In the U.S., the use of rice flour 
for drying purposes in certain baked products 
is somewhat general. Barley flour may be of 
sohe value in this respect. 


A most interesting research development 
was the use of soluble cellulose compounds, 
carbo tean flour and similar substances. Using- 
from two to five % of these soluble materials 
mixed with starch gave very excellent taking 
results. This work places strong emphasis on 
the fact that the baking velue of a mixed 
dough may depend a great desl more on the 
starch or a jet condition then has been given 
credit. No practical use was ever made of this 
work in bread production. It is of impor- 
tance in that the poor quality of the gluten 
found in German flour may be greatl, helned 
“Ey use of such soluble substsynves. So 200d 
was the bre2zd obtained by this mnethod thet 
Pelshenke had intended to make a set cf pho- 
tographs illustrating cell structure type. 


Spice Substances. 


Spice substitutes were produced on a large 
scale during the later part of the war. 
Kaffee Hag (Bremen) was the largest orfani- 
zation producing these synthetics. The tech- 


=< | 7iae 


nical Director, Dr. William Roselius, has 
ziven a description of the methods of pro- 
cessing and manufacture. fhis firm in addi- 
tion processed the grain base which was sold 
to I.G. Farben who in turn made a finished 
synthetic spice base from it. 


Formula A for the production of dextrinized flour. 


Whole rye grain ......++---- 3 000 kg 
Water 15 to 300 kgt 


+ The amount of water added depending on the 
original moisture content of the rye grain. 


The whole rye grain and water are put into 
@ revolving iron drum (Similar. to a fat rende- 
ring drum for recovering of fats) with agitators 
and steam inlet. The drum is started and stean 
turned on in a carrent amount to hold the tempe- 
rature at 110°C. for 5 hours. At the end of 
this processing the moisture content is approxi- 
mately 40 to 45 per cent. The original moisture 
content of the rye grain before going to the 
drum averages about 10 per cent. The steam 
processed grain containing 40 to 45 % moisture 
is now dried to 10 % moisture by hot 
air having a temperature of 125°C. This requi- 
res about 14 hours and results in dextrinized 
rye flour. Wheat has also been tried and can 
be used in place cf rye. 


Formula B for Synthetic Cinnamon. 


Dextrinized rye flour .....-eee--eee 50 % 
Fine ground barley shells or bran .. 25 &% 
Oat shells or wheat bran .......-.--_25_ %_ 


fotal Re BORE or hector clave eeeiel «ities oie inteaeeL Oo wine 


Formula B 2 (Continuation of B). 


Resulting mixture from b ...-.--+-+-+ 100 kg 
Cinnamic aldehyde ......-+++-- wid have lane 2 kg 
Pure cinnamon O11 ..-+.-+-e+e2+e 


Total wie C10 1e 6168-6 0 be. © 16.6 Se Oe Oe Sek SOPs e 102.25 kg 


The 100 kg of mixture from B is placed in a 
revolving mixer and the cinnamic aldehyde and 
and pure cinnamon oil sprayed in the closed 
system at a pressure of about 80 kg per sq. 

om. 0.25 % of artificial colors, water soluble, 
are dissolved in 2 kg of water for 100 kg pro- 
duct and sprayed in at 10 to 11 atmospheres. 
This spraying operation averages about 35 min 
when available oil was on eccasions used as a 
fixative. 
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fhe finished cinnamon was than pac«ed in 
paper containers. It was guaranteed to re- 
tain its flavor for a period of 1 year in such 
conteiners. It is claimed that the me thou of 
preporetion of the dextrinized rye gr2in was 
larzely respohsible for the flavor retention. 


Formuls C for Synthetic Pepper. 


Dextrinized flour svese+scceanssns OV i 
Geound prane pits ...--- bon beisteeee a 15 x 
Fire ground bran . Pr er ren Ayre ses 
Aye yeas es ¢ «hg « © 9-@ 6 ¢ @ £6 6 ¢ O76 e 0 6 * 8 er ep er ece 100 %o 
Formuia C 2 for Synthetic Feprer. 

Mixture from Cw os cs ein ote igen see Une 
Capsicun & eee 6. 8 CyO'CLe O14 8 2) Fae ee . C.ea58 4 kg 
Fine ground S&VOry ..cecseceseree i kg 
Fine vround thyme .....- oles iePats etate i ke 
Fine grcund rosemary ......- Ce nsep tke kee 
GOLCSa! o oe» 6s @ Sis aS OS) 8 26). 6 8 oes eceeee 104.0 kg. 


[The capsicum is sprayed in under pressure. 
The finished synthetic pep,er in packed in 
paper containers and guaranteed to retain 
its flavor for a period of 1 year. 


Research Investigations on Rye bread. 


Rye breed constituted by far the greatest 
percentage of tread consumed by the German army. 
With the exception of zwieba@ck it was the main 
nread used by the,German armed forces. It is 
only logical that a great deal of work has 
dene by the Institute of Baking in developing 
ingredients and production methods for rye 
breads of a more Suitable character. Pelshenke 
has made a short summary of the results of their 
work given as Appendix XVIII. His observation 
of the higher maltose content and ease of dias- 
tatic action on the rye starch are similer to 
conditions frejuentl; found in U.S. ryes. 

These conditions often cause considerable trouble 
in prcducinzs a very sticky interior of the loaf. 
The otservation of a more viscous state in rye 
breads than in wheat is inveresting and may 
account for some of the difficulties encounte- 
red in the long storage of rye flours. 


The development of a quantitative method fcr 
determining rye gums on the basis of furfural 
tends to show a slight increase in gums. Not 
only are these gums of important in dough fer- 
mentavion but they serve as a nutrient for the 
sour. The higher protein level effered as a 
means of improving rye flour is not in accord 
with the views held in the United States. The 
development of Letter starch characteristics 
and lower diastatic values are well worth 
scriving for. 
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Yeast Strains. 


The development of a yeast strain for sour 
ryé tread production with a short sour time 
was another activity of the Institute of Baking. 
Yeast cells were subjected to X-rays and through 
a Selective process cells of considerable resis- 
tance and activity were chtained. Most of the 
rye bread faults have been caused by inferior 
yeast and a resulting lack of CQO, production 
in the dough. Rye doughs have 4 very low gas 
retention and therefore a rapid generation of 
gee in the dou:h at age is desirable. The nor-= 
mal yeast usec in Germany hagas & lower gas pro- 
duction in sour doughs than in normal doughs, 
larzely due to the acid condition prevailing. 
The special strain of yeast produced as activa—- 
ted by the acid condition prevailinz in the 
sour rye doushs and consequently a higher gus 
productior results. fable XXVI on gas produc- 
tion of normal yeast and sour yeast is found 
the relative rates of sas production. 


As a result of ctvhe increuse in gas produetion 
the percentage of sour yeast can be decreased 
about 25 to 50 %. The resulting bread is con- 
siderably better as it has a better crumb and 
an improved flavor. 


Tatile XXvVi. 


Gas Production of normal Yeast and Sour Yeast 
in TERVA: with different Lactic Acid. 


“(Pelshenke). 

wap ee ba gi a aa bactic_Acid_ Additions._._______.____- 
0 0.50 @ 1201S 8 1. ble 2.0 % 

After 1 Hour ech CO, 

Normal yeast 25 405 395 aro 340 

Sour yeast 510 610 565 450 440 

After 2 Hours 

Normal yeast 775 755 735 700 615 

Sour yeast 935 1150 4055 900 845 


- 
eS OSSD SSS SSeS PSS SS eS SS eS eee ee ee oe eee Se ee Se ee Ge a ee oe 


This development must not in any way be 
confused with sour cultures which have been 
used in Germany and the United States. Moor- 
mann at Werne (near Hemm) and another plant at 
Monheim on the Rhine produced this type of 
yeast. This is an interesting development, 
but it is doubtful whether there is enough 
consumption of rye bread in the U.S. to warrant 
its production. 
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Studies concerning the ratio af ecetic 
end lactic cid development in sour dough 
are reported by Pelshenke as follows: 


Ratio of Lactic and Acetic Acid in Doughs. 
It is known, that the percent of acetic 
acid if of high importance to the flavour of 
sour bread. 


4) The higher the temperature in the sour 
doughs, the lower is the acetic acid 
content, which should be no more than 
20 %# of the total acid. 


2) The stiffer the sgur dough, the higher 
the percentage of acetic acid, the 
higher amowsant of water in sour dough, 
the more lactic acid is produced. 


3) fhe acid production in sour doughs also 
can be regulated by the kind of yeast. 
The presence of the special sour yeast 
strain gives a lower acetic acid pro- 
duction as shown in Table XXVII: 


Table XXvil. 


Comparative Percent Acetic and Lactic Acid produced. 





Yeast Type &% Acetic Acid &% Lactic Acid 
1) Dough with sour yeast 24,3 Soy 
+ “normal " 356 56 §3,4 
2) Bread with sour yeast 26,5 75.0 
"normal * 30,6 69,4 


Baking Method for Sour Rye Bread. 


The production of this special yeast and the 
lactic acid studies resulted in the development 
of a short method for producing sour rye bread. 
This method was used by the German army in 
Africa. The advantages claimed for the short 
dough method are: 


1) Temperatures as high as 40°C. can te used 
for sour development; 35°C. is preferred. 


2) fhe short period of 3 hours compared with 12 
hours to 24 hours for the normal sour dough 


method was very much desired by the German 
troops. 


3) Lesses in the short dough sre lower, about 
1.5 & as compared with 2.5 % for the normal 
or long dough method. 
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Ihe Institute cf Baking gave the following 
formulss for the production of the customary 
method of making sour rye bread: 

Normal method 


ee ce rm ce ee ee re ee me ee ee ee ee ee me RE ee ee EE eS ee EE RE Se SE EE ee ee EO ce ee 


Stage Time Sour Rye flour Water Temp. Dough Yield 
Hours Weight Z of 
a ee eee 
1st sour a 
or 
fermen t- 
ation 12-19 0.4 15 a5 23-24 3.4 200 
2nd sour 
or 
ferment- 
ation 4-38 ore 14.5 7.5 232—-26 25.4 156 
Final 
Dough 8 56.0 51.0 21.5 2629 158.5 158 


= oe ee ee ee ee oe oe ee = ee we wee ee ee ee ee ee ee ee eee 


For comparison, the Institute of Baking 
gave the method below for the short sour dough: 


oe ee ee ee ee ee ee ee we ee ee es ee ee ee a a i ee ew Oe ee SS SS Se eee ee eS 


Stage Time Sour Rye flour Water Temp. Dough Yield 
Hours weight kg of 
kg kg cg ef kg Dough 
ao J ee Se Las I 
Short 
sour 3 18 50 40 35 108* 180 
Dough 90 50 17 30 157 158” 


+ - 16 kg are tuken off for the next sour preparation. 


The special yeast necessar; for this sour 
dough is from .5 to 1.0 # of the flour weight. 


The clai s made by the Institute of Baking 
for this short method are: 


4) Only one sour is necessary - seving time 
and labor costs. 


2) Better CO, production and acid development. 


3) Superior flavor due to lower acetic acid 
percentage. 


4) Method can be used to advantage in hot 
climates. 


5) Lower fermentation loss. 


sett be Sm 


Erfect of Bacteria. 


A. Schultz investigated the influence of 
undesirable bacteria in fermentation by iso- 
lating these bacteria from flour. fhe isolia- 
ted bacteria were then grown in chiture 
mediw and efter sufficient proragetion they 
were added as constituents of fermenting 
doughs. The results are summarized in the 
te2ble XXVIII. 


TRAD CLL. Ota Ve 
Influence of Bacteria on Baking. 


(Schultz) 

Type of Bacteria Influence on Bread 

Coli Bacteria Gave stale taste. 

Sorcina lutea Irregular cell structure, 
4 gumminess. 

Micrococcus pyrogenes Taste unsatisfactory, 

crumb pasty. 
Streptococcus pyrogenes Taste satisfactory. 
Acidi Lactia Very sour taste and odor. 


In order to otserve the influence the bace 
teria were sided to fermenting sours. It was 
found that the acid-forming bacteria suppres- 
sed the undesirable bacteria that were added. 
It was concluded that undesirable bacteria 
found in flour would seldom develop undesirable 
characteristics as their growth was minimized 
by the strongly fermenting acid bacteria. 

(See Appendix No. XIX). 


Effect of femperature. 


Dr. A. Rotsch has investigated the influence 
of taking bread at two temperature levels. The 
results are given in the table XXIII: 


Duarte SXXITLT. 


Influence of Baking Tempverature on Bread 
Comnosition. 


seemacenencenlimass semen ameter ane 
(Rotsch) 
Constituent Low Temnerature High Temperature 
Bake 9C°-100°C. Eake £00°-230°¢C 
per cent per cent 

Water 48.7 48.5 
Maltose on dry 

basis 7.8 5.6 


Soluble starch 
on dry basis TUL 6.2 


SF Oe ee ee oe oe ome 
20 ae ee Oe Oe em ae se a a re ee oe as es es ie ee ee ee _— Ge ee ee ee ee ee ee ee ee oe oe oe 


These results are whet would normally be 
expected £rom the baking conditions involved. 
The tenefits spoken of sre of litlle impor- 
tance. On the Aprenadix No. XX fuller details 
cen be obtsined. 


Effect of 01d Meal. 


An investigetion on the composition of 
bread developing dourhy spots was reported 

by De A. Rotsch. Old rye meal causes the 
formation in the baked tread cf aoughy spots 
in yeast lesvened bread but not in sour type 
bread. Yeast leavened brenzd made from normal 
rye meal and a4 rye meal that had been stored 
for some time showed the following comrpara- 
tive anelysis found in table’ XxIV: 


Lets) sep AR LV. 


Analysis Bread from fresh and old Meal. 


eee ee eee ee wee ee ee ew ee ee ee eee ee ee ee ee ee ee re ee ee ee 


Constituents on Bread from Normal Bread from Ola 
Dry Basis Rye Meal Rye meal 
cer cent per cent 
Water 41.3 AT t 
Glucose 1.9 1.9 
Maltose 8.3 9.6 
Starch 6.8 5320 
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It is conclud2d that the doughy spots ere 
caused by an increase in activity of the dextrini- 
zing amylose present (see Appendix No. XXI 
attached to this report). 


In another investigation A. Rotsch has 
found a greater glucose formation in flour 
extracts made from rye flour than in extracts 
made from wheat flour. Ihe rye extracts had 
an initiul glucose content of 0.15 % to 
0.21 % and after 3 hours the glucose percen~ 
tage ranged from 0.36 @ to 0.46 4. The rye 
flour extraxt started with a spread of 0.46 % 
to 0.54 % and after 3 hours had from 1.00 % 
to 1.29 @. The details are given in the 
attached Appendix No.XxII1. 


Dr. A. Rotsch made investigations concern- 
ing the composition and behavior of gums ob- 
served in rye flours that are not found in 
wheat flours. The conclusions were: 


4) The gum like substance of rye flour is 
composed of approximately 70 & pentose, 
2% galactose and from 7 —- 8 & methyl- 
pentose. 


2) The decrease of rye gum in leavened fer- 
mentation is caused by the activity of 
certain pentose-fermenting bacteris which 
are mainly present in the leaven. The 
chief fermentation products are carbon 
dioxide, hydrogen he To 


3) The pentose consisted chiefly vf arabinose 
and xylose. 


Attached under Appendix No. XXIII further details 
are available. 


New Developments. 


New developments are somewhat of a2 minor 
nature; however, mention should be made of 
them as follows: : 


4) Steam oven baking. 

2) Climatic chambers. 

3) Automatic moisture equipment. 

4) Wheat conditioning equipment. 

5) Synchronous motor scales. 

6) Synthetic diamonds (korund) and rubies 

used for spray nozzles. 

7) Micro extensographs. 


Steam oven Baking. 


Steam oven equipment was conceived by 
Horlebek, & retired laborer, who passed his 
time by reading bocks on baking. He obser- 
ved that the interior of a loaf of bread ne- 
ver reached a temperature higher than 100°C 
under normal conditions. He eliminated 
direct heat from the oven and built a brick 
chamber in such a manner that the door was 
sealed upon closing. The bread (ready to 
bake) was placed inthe oven. Many more pans 
could be placed in this oven than in the or- 
dinary oven, as the steam gave better heat 
transfer. Steam at 100°C was run through 
the oven. The particular oven observed was 
in the plant of Gebriider Erdlenbruch (Solin- 
gen). In this plant there were 3 average 
size @raw plate ovens. To these the steam 
oven was small in comparison, b@ing about 6 
feet square. Erdlenbruch claimed that it 
gave the same production as the 3 larger 
draw plate ovens. Dr. Pelshenke stated 
that fermentation was stopped in the loaves 
in 10 minutes with the Horlebeck oven as 
companed to 20 minutes in the Werner Pfrlei- 
derer draw plate type; he also advised that 
the accomplishments of this oven were as 
follows: 


1) Lower loss in Vitamin B; 

2) Fifteen per cent increase in the nutri- 
tive value of the baked product. 

3) A baking loss of only 6 to 8 &. 

4) Fuel saving from 30 to 50 per cent. 


The lower loss in Vitamin B, and 15 % 
increase in nutritional value as compared 
to bread baked in. regular oven were sub- 
atantiated by research work at the university 
of Berlin; lack of a crust was evidently the 
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reason. fhe low loss on baking was of 
considerable interest to the baker as it 
gave him more loaves out of a given guan- 
tity of dough. 


The fuel saving was also of interest, 
especially during the war. It was said that 
in the regular baking procedure, 100 kg of 
meal required 21 kg of coal. The steam oven 
method requirement only 7 kg for the same 
quantity of meal. Zwieback and several 
other white breads have been maked in this 
oven by giving a secondary baking in a re- 
gular oven. ~“Lfhis oven was covered by many 
patents and Horlebeck was awarded the Neu- 
mann Prize in honor of his accomplishment. 
In addition to being used to bake bread, it 
was used fer many other goods and it is 
essentially a large steam cooker. Its 
Application to general American baking me- 
thods is of very little value. 


Climatic Chambers. 


The climatic chamber developed under the 
Air Ministry of Germany during the war repre- 
sents a piece of equipment of value for test 
purposes. Brabender (Duisburg) was respon- 
gible for the testing and manufacture of the 
equipment. In his electrical and mechanical 
shops a very unique assembly was accomplished. 
Brabender was actively spurred on in this 
endovor as the Army was seeing to enlist hin. 
His success along these lines is somewhat 
verified by the fact that at the end of the 
war he had 160 persons on his pay roll, 140 
men and 20 women which was the same number 
he had had when the war started. When comple- 
ted, this cabinet was specified by the German 
government as the official testing unit for 
many products used by the German Armed Forces. 


In meters, this unit testing chember is 
1.7 high, 1.1 wide, and 1.0 thick. The inside 
chamber has a capacity of 75 liters. fhe in- 
ternal dimensions in centimeters are 50 x 50 
x 50 cm. This unit is housed in two sections; 
one the active test chamber and a cabinet con- 
taining the cooling unit. The cooling unit 
operates on a 220 volt 50 cycles A.C. current. 
Brabender and his electrical engineers state 
that the controls will operate on 60 cycle 
220 volt current with little difficulty. The 
cooling capacity is 500 calories; 700 to 800 
calories has been suggested as a better coo- 
ling unic if extremely low temperatures over 
very long periods of time are to be used. 
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The testing chamber has the following 
feature: 


4) Automatic air heating. 


2) . cooling. 
3) : humidification. 
4) , air drying. 


5) Internal fan for air circulation. 


Each of these units operate indepently and 
as a result a number of variable conditions of 
atmosphere can be obtained. Any of the 5 units 
can be made to function at a constant point, 
thus maintaining almost any given atmospheric 
condition. Many special attachments have been 
developed for specific purposes. Lights 
of various wave lengths have been installed 
for test purposes. 


The temperature range is from -20°C to 85°C; 
the relative humidity range from 10 % to 95 &%}3 
and two settings can be made. For example 
the temperature may be set at 37°C for 6 
hourg then automatically changed to 20°C. Tfhig 
cycle can be made as frequently as 30 minutes 
or as slow as twice every 24 hours. fwo set— 
tings are likewise available with respect to. 
relative humidity. With these two variables 
a great many climatic conditions can be approa- 
ched. The equipment operates indefinitely 
providing water and dehydrating chemicals are 
replenished. 


This equipment was used in the Institute 
of Baking and Milling at Berlin; in conducting 
studies on bread and bread packaging for the 
German army. It was found to be very useful 
in these investigations. Some of other uses 
of this equipment during the war are as 
follows: 


1) Testing and insulating material. 

2) Ammunition. 

3) Voltmeter and Ammeter and other measuring 
instruments going into airplane. 

4) Radio locating equipment for planes and tanks. 

5) General chemical products. 

6) Artificial woods and plywood. 

7) Metal alloy’, especially aluminum. 

8) Impregnated fabrics. 

9) Medical dressings. 

10) Canned foods. 

11) Seed testing. 

12) Keeping quality of fruit. 

ia Apple pectin. 
Lignite briquettes. 

+a ceeen paper for recording instruments. 

crometers auges and 
Pipa ee ens ed De g calibration equipment. 
18) Films and general photographic equipment, 
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The cost of this equipment was 8500 Marks. 
Without the refrigeration unit the price was 
6500 Marks. fhis represents a relatively low 
price portable unit processing sufficient va- 
riablea to make it of great value in test 
control and research work. In Appendix XXIV 
is a list of approximately 150 German organi-~ 
zations that have installed this eyuipment 
during the war. This list indicates wide 
acception and adaptability of the equipment. 
It has been recommended that one unit be sent 
to the Quartermaster General for study by the 
Subsistance Research and Development Labora- 
tory. Photographs are to be found with the 
Master Copy. 


Automatic moisture equipment. 


The Brabender moisture equipment is well 
known in America. Two changes have taken 
place with respect to this equipment during 
the war which were actuated by the labor 
shortage in Germany. 


The first change was occasioned by the 
machine being made three-quarters automatic. 
This involved adding a geared motor which 
lifted the pan containing the dried sample 
from its position on the revolving drum. 

The pointer Wisplacement is recorded on 

graph paper automatically. This equipment 
required that the sample under test be weighed 
by hand and placed on an inclined slide 

which feeds into the revolving shelf of the 
woisture oven. (Photographs with Master 
Copy). 


fhe next improvement in this moisture oven 
occured when it became fully automatic. This 
was accomplished by utilizing the automatic 
metering system used to measure powder char- 
ges in ammunition plants. Considerable work 
was required for its transformation from measu-~ 
ring a granular substance to a wheat meal. 
This equipment delivers 10 grams of a granular 
product to a dish which is then shoved into 
the dpying oven. The operations of this equip- 
ment are then very similar to the 3 partly 4 
automatic moisture oven. At the end of the 
drying time the displacement “of the balance 
arm is marked on a graph which indicates the 
moisture percentage. Only one of these machines 
have been made. They are reported to hava 
an accuracy of 0.10 per cent This equipment, 
while automatic, requires careful supervision. 
Frequent calabration is necessary. It re 
leases from routine work manpower which may be 
more profitably employed aisewhere. The deve- 
lopment of this equipment should be closely 
followed and should further tests prove it to 
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merit the stated accuracy its advantage to 
industry would be obvious. 


Wheat Conditioning Equipment. 


Miag of Braunschweig have for years manu- 
factured wheat conditioners for operating 
large mill units. Miag have also. developed 
&@ small conditioner for experimental use. 
‘which has uniform temperature control by 
means of an electrically heated jacket. Air 
inlet treatments are available’ thermostati- 
cally controlled heated air inlet. Moisture 
may be added to any desired level. The 
tetiperature range is fiom 20°C to 130°C. 

The capacity is 3 kg to 12 kz. It uses are 
not be confined to grain treatment, but are 
suited for a broader scope of heat treatment 
of any grenular material. Most all of the 
mille visited used this type of experimental 
equipment. This equipment had no meangs of 
measuring volume of sir or moisture content 
og the inlet air. ; 


A few of the fundamental elements which 
are foundation stones in the building of 
these instruments: are: 


1) Automatic temperature control. 

2) Automatic humidification on a percentage 
basis involving air humidification and 
dehydration. 

3) Quantitative control over raw material 
and variables involving treatment or 
test substances. 


Brabender is a very proficent person in 
handling of these three basic essentials. 
The equipment he has built has been assembled 
from standard parts to a great extent. Era- 
bender and his ageociated engineers (parti- 
Culary Kuhlmann) have developed an impro- 
ved wheat conditioning system which has been 
on trial for several yedrs. The final 
model if not ready to be manufactured. 


The wheat conditioning equipment consists 
of a stetionary horizontal cylinder with a 
water jacket. Water may be circulated in 
this jacket at controlled temperature provi- 
ding the means of maintaining grain tempe- 
reture. The capacity of the inner chamber 
is such that it will handle a Rinimum of 3 
ke and a maximum of 5 k@ of grain. This 
chamber is provided with & Mixing blade for 
agitating the grain. The air brought into 
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Chamber and thru the grain is under con- 
trolled temperature and humidity. Means 
are given for measuring the quantity of air 
used. This conditioner is stated to be 
Superior to thé conditioner of Miag. 
Brabender claims that there are a few faulis 
which should be corrected before the equip- 
ment is manufactured on a large scale. 

This equipment, while not perfect, repre- 
séats a unit for granular food treatment 
the equivalent of which is not senerally 
available in America. Photograph accom- 
pany Master Copy. 


Synchrons Motor Scale. | 


A very unique instelluation to secure a 
constant flow of grain to the break rolls 
was developed. A weighing scale was employed 
on the grain going to the first break; 
however, instead of permitting the scale to 
dump when it was full, a synchronous motor 
was attached and by means of magnetic swit- 
ches, the scale was emptied at any constant 
time interval desired. This gave unit weight 
per unit time of grain to the break rolls. 
This is & very simple arrangement which is 
an illustration of the many endavors the 
Germans frequently undertook to obtain impro- 
vement from a very inferior grain. 


Synthetic Diamonds (Korund) Used For 
Spray Nozzles. 


For many years flour has been gelatinized, 
@dried, and sold for various uses in the Uni- 
ted States. The drying has been done on the 
roll drier. the spray drier has not been 
found satisfactory because the orifices would 
enlarge very quickly. In the egg dryihg 
plant at Kaffee Haz, Bremen, the nozzle being 
used was giving considerable longer service 
than metal ones. The orifice was made of 
synthetic ruby and synthetic diamond (Korund) 
made by I.G. Farben (Bitterfeld). The hard- 
ness of steel is 6 whereas these synthetics 
possess a value of 9 almost equal to the 
diamond which has a hardness of 10. Dr. Rose- 
lius, Technical Director of this plant, 
stated that the type of nozzle gave from 5 
to 10 times longer service period than che 
metal nozzles. Dr. Roselius also stated 
that the breakage of these nozzles was high. 
Persons must be trained to use them properly. 
The increased purchase cost of these nozzles 
together with high breakxge may outweigh 
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the advantages of longer life. Comparative 
tests under American operatiRg conditions 
will be necessary to reveal this. The possi- 
bility of the utilization of this nozzle 

were sufficient to warrant the sending of one 
to the Quartermaster General. 


Micro Extensograph. 


Another development during the war ‘was 
a micro mixer and dough tester. Micro equip- 
ment has been uged in the U.S. to a small 
extent. While this is not completely, it is 
interesting enough to report. 


The primary object of this development 
was to aid the plant breeder as in the early 
stages of this work his samples are excée- 
Gingly small. A small mixer having 4 capacity 
of i0 grams dough was developed. A small 
model of the well known extensograph 
(Breabender) was made, this miniature model 
hendled 5 grams of dough. fhe complete equip- 
ment vas first tested by Dr. Bungenberg de 
Jong. Certain improvements were suggested 
ané placed into another model which was sent 
te the Kaiser Wilhelm Institut for use by 
Dr. Rudedorf of the plent breeding department. 
Dr. von Rosenstiel was the individual who 
actually conducted the work. His last report was 
meée in 1942. Promising results were being 
obteined with this equipment which indicated 
considerable promise to the plant breeder. 


Dr. Bungenberg de Jong s researches indicate 
thet the copper mixing equipment in these 
extengographs gives very false results. When 
bromatee were added to the dough (for stat 
Katter similar results are obtained by other 
treatments applied to to flour containing ozi- 
dGizing agents) there is a very definite reac- 
tion between the bromate and copper. This 
is @ very important research development as 
it has been claimed that one of the uses of 
the extensograph was the measurement of the 
result of the chemical treatment on the flour. 
This piece of research work definitely shows 
that such is not the case. The results ob- 
tained are 2 measure of the reaction of the 
oxidizing chemicals on the copper which in 
turn reacts on the doush. I can te readily 
seen that such observations are of little value 
as copper mixers are not used in bread pro- 
duction. Dr. Bungenberg de Jong firet obtei- 
ned @ normal extensozraph curve. A gecond 
curve was obtained with bromate added to the 
flour. This bromate addition raised the peak 
of the curve considerably. 
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A mixing bowl constructed of aluminum 
Instead of copper was now used and a thira 
curve obtained with the same quantity of 
bromate. This third extensozraph curve 
superimposed itself on the first curve whisgh 
Was without bromatsa. As a result Dr. } 
Bungenberg de Jong has discarded all copper 
equipment and replaced it with aluminum where 
such came in contact with the flour or 
dough. 

Miscellaneous. 
Biscuit Factories. 


Bahlsen's Keksfabrik and Wuelfeler Bros- 
fabrik operated by Geo. Fieldeler had very 
excellent eauipment for biscuit production. 
The Bahlsen plant had refrigeration equip- 
ment for the icing rooms. ‘The packaging at 
the present time was confined to paper. In 
the photographs accompanying this report, 
very excellent tin containers used by the 
Wuelfeler organization are shown. The rea- 
sons for the more modern aquipment is be- 
cause these organizations shipped their pro- 
_ ducts all over Germany. Fiedler was active 
in baking organization and was an official 
of the cooperative bakeries for several 
years. 


A few of the formulas used in these two 
plants are given for comparative purposes. 
The Fiedeler formulas also show the cost cal- 
culations, wholesale and retail price. 


Leibniz Keks 
H. Bahlsen's Keks Fabrik. 





Constituents Quantity — 
Salt 1 kg 
Flour 300 kg 
Water 30 kg 
Butter 60 ke 
Ammonium carbonate 1 ke 
Sugar 70 kg 
Sodium carbonate 0.5 kg. 


+ The butter content was reduced to 10 & 
during the war. 
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Army Hard Keks 
H. Bahlsen's Keks Fabrik 


Constituents Quantity 
r 300 kg 
rate 30 kg 
Sugar 80 kg 
Water 30 kgt 
Salt . 1 ke 
Ammonium carbonate 1 kg 
Sodium bicarbonate 1 kg 


+ — yariable - until proper consistency 
is obtained. 


The fat content of these cakes was reduced 
to 5 % during the last part of the war period. 


Hazgebutten Keks 
H. Bahlsen's Keks Fabrik 


Flour 300 kg 
Ammonium carbonate 2 ke 
Fat 30 kg 
Hagebuttent*ttt 35: ke 
Sodium bicarbonate 1 keg 
sugar 90 kg 
Water 30 kg 
Salt 1 kg 


++++ ~ A Product made from rose seeds which 
was used for their vitamin C content. The 
biscuits were bad and only one or two runs 
were made. Pelshenke s2id that most of 

the C was destroyed. 


Calculation For "Speculatius with Almonds". 
Material: 


1425 kg of Flour -.32 RM. 40.- 
45 kg of Sugar -.65 Mi ne DieeO 
14.ke@ Of Fat 2.67 " 37.38 
10 kg of Almonds 4.09 * 40.90 

4.5 of Spices 4.64 " 6.96 
5 kg of Brown 
Syrup -.72 ‘ 3.60 
1 kg of Vanilla 
Sugar -~.77 : cert ate 
o> ke.) of-Cond, 
Milk -.81 \y 2.43 
1 kg. of Salt -.18 . ~-.18 
1.2 kg of Salt 
of Hartshorn ~.45 . ~.45 
(commercial ammonium = =—---—--—- 
_.--_ carbonate) RM.162.04 
206.7 kg + 10 % freight etc. RM. 16.20 
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secs ~ 
Srsress= 


RM.178.21_ 


Field 204 kg 
./. broken pieces 


about 10 4 _24 
250 x6 
Retail price 2.80 = RM 504.- 
Wholesale 1.95 RM 351.-_ 
RM 855.- 
Average proceeds RM 427.50 
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Wuelfeler Brotfabrik 
Georg Fiedeler K.G. 


Alimentary Pastes. 


The Reis and Handels plant at Bremen had 
a capacity of 30 to 33 tons of alimentary 
paste per day. The equipment was entirely 
automatic and continous. The Italian Brai- 
banti machine was being used on the short 
goods and a rather small continuous 
machine made by Liltotzky in Plattling 
(Bavaria) having a capacity of 250 kg per 
hour was used on goods about 6 inches long. 
These machines are known in the United States 
and have not been entirely success-— 
TU ls. 


The formulas used for noodles and maca- 
roni is given below: 


Meal (Type 1950) 100 ke 
Water 30 keg 


Before restrictions prevented —- the noodle 
formulas was: 


Meal (Type 550) 100 ke 
Water 50 kg 
Egg Yolk 2.2 ke. 


The moisture content of the type 1950 flour 
was 16 per cent. The small noodles had a 
moisture content of 9 % and the macaroni 
142 per cent. Durum flour had not been used 
since 1926 Eggs were last used in 1933; the 
quality of the products now being made, 
very poor. 


In the Appendix of this report (Appendix 
XXV) is given the result of investigations 
by Dr. A. Roksch and J.H. Kolber on the use 
of protein substitutes in place of eggs. 
This report states as follows: "A comparison 
of these results show that the products manu- 
factured with eggs are the best. The pro- 
ducts with egg substitutes showed a small 
increase of N-substance, but did not hov 
any other advantages, but cooked o 
Only the taste of this product was 
than that of the water wsre". 


Baking powder. 


Dr. Weyland the chemical Director of 
C.H Boehringer, Ingelheim, has conducted 
research work for 10 to 15 years on baking 
powder. Citric acid and many different 
Salts have been tested. Esters of lactic 
acid have been prepared. The acid ingre- 
dients have been coated with various types 
of waxes and gelatinized flour in an 
attempt to reduce activity. Nothing has 
been found superior to sodium acid pyro-~ 
phosphate. The formulas they use for 
making baking vowder is: 


Sotium acid pyrophosphate 44 parts 
Sot ‘a 3% aie 
Starch 23 : 


The Oetker organization at Bielefeld was 
also using pyrophosphate. 
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RGCoMm ANTI ne the Master Copy are copies 
and a list of the recent publications of 
the Institute of Milling and the Institrvles 
of Baking (Appendix I, Item 47) 
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SECTION VI 


GERMAN EDIBLE FATS AND OILS IhvUStKTES 


‘Reported by 


Get Carlin C.G.Harvel 


The German Bdible Pat and Oile Industries 
Fat Production and Congumption 


In order to evaluate the wartime German 
edible fat and oils industry, it is necessary 
to give attention to circumstances existing 
at the outbreak of war. In prewar Germany, ® 
in the United States, fate made up nearly 
25 percent of the total colorie intake without 
inclusion of "invisible fats" consumed in 
the form of cheest, meats, nuts etc. Of 
these, butter was of first importance with 
a consumption varying between 19.8 to 22.5 lb. 
per adult person per year over the peripd 
from 1930 = 1938 The consumption of lard 
and raw pork fat averaged 20 1b. over the | 
same period; margarine (mostly from vege- 
table and marine oils) averaged 16.5 1b. 
per adult per year, and all other fats in- 
Cluding vegetable oils “shortengfngs" and 
tallow averaged only 5.5 1b. per year. 


It is not entirely possible to separate 
the fats and oils industry into food fats 
and industrial fats sections because of 
the high degree of interchangeability 
between warious raw materials. The appro- 
ximate total fat consumption of Germany 
for 1936 (taken from the Statistische Jahr- 
buch fiir das Deutsche Reich, as were the 
above figures) was as follows: 


sea D1 ect. 





1936 German Fat Consumption. 


Metric fons: Approx.Percent. 








PL Tey is tive, se 571 «500 40.8 
Margarine ... . 467.800 33.6 
Soapfats, and 
fatty acids. . 216.300 15.4 
Vegetable Oils . 117.000 8.0 
Paints and Lacquers 31.028 2.2 
Total 1.403.628 $00.00 


Equivalent (as U.S. pounds) %3.087.981.600 lb. 


Lard is not included wath the above figures 
because no distinction was made in the German 
statistics between lard and "lard meat" 

(very fat pork, for example, fat back, 
intestinal fat and fat bacon) Of this 

total fat pork material, 1221.880.000 lb. 
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was consumed in 1936. This brought 

the 1936 total fats requirement for 
Germany to 4.3 billion pounds (without 
allowance for moisture and protein in 
the "lard meat"). If allowanees are made 
for moisture and pork meat the above 
figure would probably be reduced to 4.0 


‘billion pounds. 


Germany produced within her prewar boun- 
daries only a relatively small percentage 


of the total fats consumed if butter and 


pork fat be excluded. Vegetable oil seeds 
handled by German firms in 1936-37, as 
shown by the 1938 yearbook, is given below: 


Ta dle ya 


Weights of oil seeds processed and oil pro- 
uced. | 


Total oil seeds. Expressed Oils: 
rocessed. 
Lo 937 1936 Lod 
logo metric tons loop metric tons 
Rape Seed (Colza) 92.3 70.5 34.6 26.2 
Linseed 225.4 182.5 73.3 60.2 
Peanuts BASE 294.7 285.4. 131.6 12750 
Peanuts (unshelled) 15.1 6.2 
Soya beans 497.9 569.0 80.4 91.4 
Palm kernels G1 Spent 316.5 4 Lies 150.5 
Copra 205.6 200.8 129.4 4126.8 
All others_ 43.9 05.0. 1S ee eee 
Total 1740.3 $735.9 657.7 610.2 


Of these quantities Germanyproduced the 
following amounts of oil geeds: 


fable Ail. 
German Seed Production 


1956 1937 
Yooo metric tons 


Rape Seed (Colza) 87.8 1 OIRS) 
Linseed 2.0 ee 
Others 1.4 8.7 

Total 91.2 84.0 


Thus, the total fats and oils position 
of Germany in 1936 - 1957 was approximate- 
ly as follows: 
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Tavb Ll Oeil 
Approximate German Oil and Fat Consumption. 
(Average 1936-1937 consumption in 


pounds) 
Lard and fat pork 1.200.000.000 
Butter 1.289.200.000 
Total Vegetable Oils 1.470.600.000 


Other Fats 
(tallow, whale, marine, 
oils etc.) a a) be a bae000 


Total 4.271.980.000 


Of the above, it ts estimated thet 
approximetely 60 percent was produced within 
the German Reich principally in the form 
of butter and pork products. Peanut oil, 
palm oil, palm kernel oils, hardened whale 
oil, and coconut oil were used primarily by 
the margarine industry. The choice of these 
Oils is significant. It is also significant 
that rape oil and soyabean oil were not used 
in large quantities by the prewar German 
margarine industry. All firms contacted 
during the survey expressed a preference 
for peanut, palm and coconut oils and a 
dislike for both rape and soya oils. During 
the war years, however, the production of 
rape seed was greatly expanded in Germany. 
At the wars end, rape seed oil made up 
nearly loo % of the total amount of vege-~ 
table oil produced in Germany. Soya beans 
were grown in Hungary eae did not play a 
dominant role. Rape wa& suited to Germany's 
soil and climate and because of this fact 
became the primary source of vegetable 
oil. At no period of the war was Germany 
able to produce sufficient rape: oil to 
balance the requirements previously given 
for 1936 and 1937. According to Herrn Dr. 
Pflaumbaum, Director of German rationing 
of meats and fats, the 1939 weekly ration 
of 280 g. of fat per person had been re- 
duced to 125 g. by the spring of 1944. 


Distribution of the Industries. 


Germany's major producers of refined 
vegetable oil and hydrogenated vegetable 
oil are located in northern Germany near 
Hemburg and Sremen. Most ot them are con- 
trolled by international management known 
as the "Margarine Union". One noteworthy 
exception is the Brinckman and Mergell 
works at Harburg, an indcpendently operated 
concern of considerable importance. Smal]. 
hydrogenation units were located in Bulgarn& 
and in East Prussia. however, the major 
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portion of the hydrogenation activities 
were located et Brake, Oldenburg (near 
Bremen) and at Harburg (near Hamburg). 


Large scale rendering of lard has never 
been practiced in Germany. Most slaughter 
houses are municipally operated and these 
engage only in slaughtering operations. 
Individual butchers, sausage manufacturs, 
and meat canners conduct their own slaughter- 
ing operations when located in small towns 
but when located near cities they make use 
of the municipally operated stockyards and 
slaughter houses. Some of these firms render 
lard from leaf fat and intestinal fat. 
However, the major portion of pork fat 
produced in Germany is used either in the 
form of sausage or as "Schmalzfleisch"” 

(fat meat). All fresh bones produced in 
the manufacture of canned meats and 
sausage are rendered. Thé recovered bone 
fat is used at present-as an ingredient 
of sausage but in prewar Germany it was 
used only for soap manufacture. 


In larger cities, beef fat is collected 
from individual butchers and rendered, 
Voluntary cooperative organisations ge- 
nerally control such rendering plants. 
The finished rendered suet, is returned 
to the individual butcher for use in sau- 
aage. In prewar Germany the rendered suet 
was fractionally crystallized and separa- 
ted into oleo oil and oleo stearine in 
exactly the same manner as that uged in 
the United States. This practice was 
abolished as unnecessary and wasteful 
during the war years. Prewar Germany 
imparted tallow as well as whale oil, 
vegetable oils, and lard. 


Washwater from glaughter houges is 
usually led through a series of traps 

in en attempt to recover waste fats. This 
ig not carried out as effectively as in 
the U.S. because of the small scale 
slaughtering operations. Attempts were 
mace by the Reichsstelle during the war 
to improve the waste fat collection 
gystem in use in the various slaughter 
houses but these were only partially 
successful because of eanipment shortages. 


General Information. 
Butter. 


because of the high butter consumption, 
the importance pe dalreeeee a source of 


German food fats and oils should not be 
overlooked. German butter producers ope- 
rate clean modern creameries and produce 
butter of higher average quality than that 
of the United States. ihe average German 
dairy 18 ecuipped similarly to ite American 
counterparts. Some, however, are using con= 
tinuous butter machines of either the "ALPA* 
or the "FRITZE" type. Both methods are desg- 
cribed later in the section of this report 
dealing with butter. Sweet cream ungal ted 
butters are popular. ; 


Margarine. 


Margarine, next to butter, is the most 
important household fat in Germany. It is 
sold universally in colored form and without 
discriminatory taxation. Prior to the war 
manufacturers were forced to use at least 
one percent sesame oil in margarine for 
purposesiof identifying the preduct. The 
well known Baudouin Reaction, specific for 
sesame oil, was utilized for this purpose. 
when seame oil became unavailable, 0.2 % 
potato meal w&s used in margarine in order 
that the product would show a positive 
test for starch by means of the iodine 
reattion. It is difficult to appraise the 
German margarine industry at this time. 
Only rape oil is available for use and no 
margarine contains milk at present. Rever-— 
theless sufficient evidence is available 
to justify the conclusion that German 
margarine is at least eqmal in quality to 
the best American product and possibly may 
be supkrior under normal Operating conditions. 
Rlaborate equipment is used by German mar- 
eerine makers for the purpose of developing 
a texture gimilar to that of butter. Cen-— 
tinuous chilling methods common to those 
of United States and Denmark are not uti- 
lized because of general belief that such 
machinegproduce an unsatisfactory product. 
Acetylmethylcarbinol ana diacetyl are 
used for flavoring purposes Both Lecithin 
and monoglycerides are used for emulsi- 
fying and anti-spattering purposes These 
pProcucts have been in common usage since 
1927. when milk is msed it is cultured 
with strains of bacteria known to produce 
high concentrations of acetylmethylcarbinol 
end diacetyl. Salt is not used in milk-free 
margarine because it is believed to cause 
flavor deterioration especially when used 
in combination with rape oil. 
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Oil Seeds. 


Oil seeds are extracted by solvent ex- 
traction methods and are also pressed. Both 
expeller type presses and hydraulic systems 
are used. Often oil seeds are first pressed 
and then solvent extracted. This method of 
oil removal is especially favored for seeds 
of high oil content such as peanuts, rape 
and palm kernels. Expeller presses of e 
United States Anderson type are not favored 
German expellors (both Krupp and Wiag) 
operate at lower temperatures and lower 
pressures. Consequently, oil removal is 
not as complete as with the Anderson ex- 
peller and either secondary pressing by 
means of a hydreulic press or solvent ex- 
traction methods are often used in combi- 
nation with German expellers. 


Rew vegetable oils are refined, bleached 
and hardened in much the same manner in 
Germany as in the United States. German 
equipment is often much larger than the 
American counterparts. Extreme precautions 
are taken during bleaching and deodorization 
operations because of the flawr reversion 
tendencies of rape oil. All mechanical 
operations will later be described in detail. 


Among the plants visited in making this 
analysis of the Yerman fats and oils in- 
dustry were the following: 


Plants surveyed. 


Plant _ Location Product 
Milchhof Genossenschaft Salzburg Butter 
Meierei . Wilster . 
Bergedorfer : Bergedorf ~ 
Elmshorn Meierei Elmshorn . 
Neumiinster " Neumiinster > 
Milchhof Diisseldorf . 
Many other smaller creameries 
Municipal Slaughterhouse Munich Livestock 

. Hamburg ne 

* Diisseldaorf " 
Henkel & Co. is Soap 
Abrburg Fleischfabrik Hannover Livestock 
Fleischwarenfabrik Genossen~ 

schait Verl ® 

Schweisfurth Fleischwaren Herten s 
Struck und Witte Braunschweig ie 
Brike Brake/Oldenburg Veg.O0ils 
Thorles Harburg : 
Brinckmann and Mergell : 
Bremen Besigheimer Olfabrik Bremen 
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Verein Deutscher Slfasriken Hanae im Veg .Qils 


Weatphalia Margerinewerk Doberg ier garine 
Bahrenfelder Margarinewerk Hamburg 2 
Delmenhorster Marzarinewerk Delmenhorst 3 
Saumwebber : oy Munich RR 
-Ver' ssgesellscha / OW, 

Fett-Verwertunse 3g and Old 
Harburger Bisen & Bronzeawerk Harburg Equipment 
Bergedorfer Bisenwerke Bergedorft Dairy ZSqaipm. 
Warkische Seiienwerkg Witten se ba 

é Be 


Other smaller margarine manufactures and meat planta. 


Butter. 


Creameries are located throughout the 
dairying section of Germany, particularly 
in the provinces of Holstein, Westpnalia, 
Oldenburg, Baden, and Bavaria. The average 
creamery handles approximately 50.000 liters 
(about 13.000 gallons) of milk per day 
although many larger ereameries are known, 
No milk is separated on the farm. All fresh 
milk is conveyed daily to the nearest 
creamery wise i$ is pasteurized and sepa- 
rated into skim milk, "voll*milk (2.5% 
butter fat) end cream. By this method; the 
German creameries receive a much Aigher 
quality cream from which to begin thgir 
butter production then is common to the 
creameries of the United States. Little 
difficulty with sour and off-flavored Crean 
is encountered in Germany. fhe practice of. 
neutralization with lime or other alkaline 
products is not common. During tne later 
Stagea of thé war transportation difficul- 
ties lowered the averaye milk quality. It 
is apparent that the German fermer ig more 
chosely supervised than the American farmer, 
He would be severely penalized if he wili- 
Bully or carelessly delivered gour or con- 
taminated milk to the creamery. 


Most German creameries are equipped with 
churns pasteurizes packaging machines, etc., 
from one of two princip sources: 


Roth Dairy Equipment Co., Stuttgart 
Bergedorfer Eisenwerke, Hamburg/Bergedorf 
(a Laval affiliate) 


Stainless steel equipment is common-place, 
Sanitary type piping and pumps @re standard 
equipment. Both vet type and plate type 
pasteurizers are used. Color (carotin) is 
used in winter but diacetyl flavor distillates 
are forbidden. Nitric acid is used for removal 
of milk "stone" from the equipment. 
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Although the quality of the finisned 
product is high, there is a little to be 
learned from the average German creamery. 
Techniques are practically identical to 
those used in the United States. Of special 
interest, however, are the two methods for 
continuous butter production developed 
during the war. Both methods are used in 
a number of creameries, but, as yet have 
not become general throughout the German 
Gairy products industry. 


The Alfa Methods for Continuous Produc- 
tion from Sweet Cream. 


Industrial Structure and Patent 
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The Alfa Laval continuous butter making 
machine wasoriginally developed in Sweden 
in 1936 - 1937 according to Herrn Ohle, 
Director of tne Bergedorfer Eisenwerke, 
Ramburg-Bergedorf. According to Herrn 
Ohle the Bergedorfer Eisenwerke is owned 
entirely by Swedish interests and through 
this connection is affiliated with firms 
in Caneda and the United States. Branches 
of this firm are located throughout the 
world in all principle nations. 


Herr Ohle had records of a Swedish 
patent Application No. 5916/37 applied 
for 4.Dec. 1937, but it was not clear 
anether the patent was granted. the Ame- 
rican patent application was handled 
from Stockholm and for this reason Herr 
Ohle could not supply information cover- 
ing the filing dale but Believed it to 
be concurrent with that of the Swedish 
application. 


A German patent application was made 
with one Herrn Stigen designated as the 
inventor. The basic German patent wes 
granted 3.dune 1942 agindicated by @ 
communication from the German patent 
office, although Herr Ohle pointed cut 

that no number had been assigned. The 
application number was 5. 185.355 1¥V a 53 E. 
Since tnat date numerous applications for 
patents covering details and ;ossible in- 
provements heve cen made. Herr Ohle 
thought that Stockholm had also applied 
for such "nuisance™ patents to the Swe- 
Gish, British ans American patent offices. 
The besic German claim allowed %3.dume 1942 
ia es follows: 


ro aking butter from concen-— . 
eee er eee nich 18 obtained by 
centrifugal separation of cream to the 
sane or to higher fat content than 
butter, the process being characte~ 
rized by tne fact that highly concen-— 
trated cream will be discharged through 
the medium of the separator free from 
air by pressure and afterwards cooled." . 


Historical Information. 





Herr Ohle stated thet the outbreak of 
the wer provided tie necessery impetus to 
bring about the perfection enc commerciali- 
zation of the Alfa butter process beeause 
war necessitated the storing of butter for 
prolonged periods of time. Although his 
firm was Swedish owned, he cooperated in 
the development of commercial machines 
with the German Covernzent-controlled 
Institute Versuchsforscuung for Dairy 
science working through Doctors Mohr and 
Back of the Physical Science Division, 
This Institute wes and is now located 
at kiel, although the Physical Science 
Division was moved to Wilster some few 
months ago. The Genossenschaft Meierei 
at Elmshorn, directed by Herrn Frahm, 
also cooperated in the commercial tests 
of tie machine antfiustalled the first 
completed full sized unit. thks unit is 
still in operation. The fact thet the 
Bereedorfer Eisenwerke was able to obtein 
msterial for the construction of these 
machires must be considered as evidense 
of their importance to the Gernaan dairy 
interests. Considerable stainless steel 
ana many manhours of labor were consumed 
in their construction. Twenty to thirty 
machines are now in commercial usc. Other 
products made by Bergédorfer during the 
war period were U-}Boot air compressors, 
U-Boot centrifuges, end shell casings. 


Dr. Mohr of the Dairy Research Institute 
at Kiel is recognized as perhaps the 
outstanding authority on butter manufac- 
ture in Germany. Therefore, his support 
of tne 4lfa process might have led to 
its popularczation and to its use in the 
manufacture of butter for the German army 
and navy. 


~ 20l «+ 


Production of Butter, 





fhe production of butter by the Alfa 
process was cescribed by Herrn Dr.Abrens 
and Frl.Dr.Mack of the Institute Versuchs- 
forschung for Dairy Science at Wilster and 
was demonstrated at the Elmshorn Genosgen- ’ 
schaft Meierei by Director Frahm and at 
the Bergedorfer Meierei (connected with 
Bergedorfer Eisenwerke) by Director 
Kretchmann. 


The production process hag three distinct 
phases: 


1) Cream concentration and pasteurization. 
2) Cooling and emulsion reversel. 

3) Packaging by meangof filling machines. 
A description of each phase followe: 


LD Ee Cream Concentration. 


a) Whole milk is passed through a conven- 
tional type Laval separator to produce 
skim milk and cream of approximately 
40% fat content. There seems to be no 
required fat content at.this stage. 
One dairy was working with 30% fat con- 
tent créam, another with 40% and still 
another with cream of 44% fat content. 


db) After the original separa tion, the 
cream is pumped either through ae plate 
pasteurizer or fnmto a vat pasteurizer; 
A final temperature of 90°C is reached. 
The 90° C cream is then passed through 
@ second separation process. It is ne- 
cessary, that a fat concentration of 
78 to 80% be reached at this stage. It 
is unnecessary to hold the cream at & 
900 © constant temperature. Cream at 

70° G may also be used. This final se- 

paration is accomplished by a second 
separator, equipped with a special inner 
drum. fhis drum is not wholly satisfec- 
tory since it clogs with casein within 
three to four hours. A new drum has been 
developed to reduce the clogging tendency 
but is not in general use at this time. 
The orifice sizes of the special sepe- 
rator drum are designed to built up 
higher peripheral pressures than is the 
case with conventional separators. Se- 
parator speed is normal; approximately 
6500-7000R.P.M. ithe fat content of the 
final cream is regulated by means of a4 
valve which controls centrifuge pressure 
and consequent rete of discharge. The 
capacity of the second separator is 
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approximately 300 kg (660 1b.) 80% cream 
per hour although it is claimed that the 
new drum will increase this to approxi- 

mately 400 kg (880 1b.) per hour. 


Of special interest to American dairymen 
will be the fact that sour cream cannot be 
concentrated by means of the present Alfa 
Laval separators. Such creams produces imme- 
diate clogging. Experiments are now under- 
way at the Elmshorn Meierei to determine 
whether or not the new separator drum will 
permit the separation of sour cream. It 
was admitted that the use of sour cream is 
desirable even in Germany for dual pur- 
poses of flavor quality and economy. 


2) Cooling and Emulsion Reversal. 


The Alfa chilling machine consists of 
three separate cells or compartments 
arranged in series with connecting screw 
conveyors furnishing both refrigeration 
and agitation to the cream mass. Photo- 
graphs included with the mastercopy of 
this report show the experimental machine 
now in use at the Dairy Products Research 
Institute at Wilster as well as sdéme of 
the details of the machine’s inner con- 
straction. 


Cream at a temperature of 90°C is 
pumped into the first cooling cell (the 
lowest one) at a pressure of 2.75 to 3.0 kg 
per square centimeter. Brine is circula- 
ted through the inner conveyor and also 
through the outer shell of the cell at 
a temperature ~2° to -4°9 C. The brine 
temperature and rate of circulation is 
important. As the cream leaves the first 
cell and enters the second it has a tem 
perature of approximately 20° C. The 
emulsion structure is shown by a photo- 
micrograph in the master copy of this 
report. 


Phe second cell is cooled by +49. 
(minus 4°) C. brine and the cream-butter 
mass reaches a temperature of 7-119C. 
(which ever temperature is desired) as it 
flows through. Although supercooling has 
been achieved, fat crystal formation be- 
gins at this stage and is evidenced by 
the reversal of the emulsion phase. This 
condition is also shown by photomicro- 
graphs. anveh ee nL LRA supercooling,. 

elps 
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In the older machine used at the Elmshorn 
Meierei, the cream reaches a tempereture 
of, 20°C in the second cell and does not 
reach 100 C until it has passed througk 
the entire length of the third cell. This 
has necessitated the use of ea small fourth 
cell on the Elmshorn machine in erder to 
provide a means of increasing the final 
temperature of the butter to 14° C. These 
four cells are not necessary an late model 
machines because the butter is cooled to 
the desired 7-119 C by tne time it has 
progressed through the second cooling cell. 
A butter-like emulsion with a fatty ‘eon- 
tinuous phase has been achieved at the 
time the mass enters the final er _ 
third cell of the chilling machine (or 

the fourth cell of the older machine et 
Elmshorn). 


At this stage the crystallization. of 
the butter fat hes not been completed 
because of supercooling, and cannot be 
completed aslong as the butter is held 
in a supercooled condition. It is neces- 
pary therefore to increase the tempera~ 
ture to a point where crystallization 
can be completed. To accomplish this 
result, water at a temperature of 20°C 
is circulated through the walls of the 
third cell and through the agitator-con- 
wer. This resultsin a 4° C increase an 
the butter temperature as it is led through 
the cell. This temperatura, rise is caused 
by two factors, namely, the water bath 
and the positive heat of crystallization | 
developed as various glycerides change 
from a super cooled liquid state te their 
normal crystalline form. The butter is 
emitted from the final cell of the ma- 
chine at @ temperature of 14° C ina 
semifluid éondition. It crystallises — 
into fimel. form immediately after comng 
to rest in the filled package. 


Continuous filling machines for fil- 
ling butter into ¥2 kg to 1 kg packages 
are sometimes attached by the chilling 
machine. Because of the soft consistency 
of the butter at the time of emission 
from the machine, forming boxes or car~ 
tons are required. The structure of the 
final butter emulsion is also shown by 
‘photomicrograph in the master copy. 
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The crystallization phenomenae described 
above are well known to members of the 
American shortening and margarine industries. 
They have not been applied by the American 
butter industry. Both Herr Qhle of the be» 
gedoxfer Bisenwerke and Frl. Dr. Mack agree 
that considerable more study is necessary 
before tne Alfa process will be completely 
successful. When the butter is chilled to 
7° © in the second cell the final consi- 
stancy is far too soft, according to Dr. 
Mack. Chilling to 10-11° G produces a 
somewhat firmer finished product. The final] 
warming period in the last cell brought 
about most beneficial results to the 
crystal structure of the finished butter 
but considerable research remains to be 
done on this point. The matter of agita- 
tion and cylinder revolution speed also 
requires further study. The present coo- 
ling machines have B iaere ts rotation 
speeds of 70 R.P.M. Changes have been 
made in the number of screw corrugations 
with a lesser number being used in ma- 
chines now under construction. Present 
machines have a capacity of 300 kg butter 
pephour. Newer models making use of the 
newly designed centrifuge drum are ex- 
pected to have a capacity of 400 kg per 
hour. Their present cost is approximately 
25.000 RM (without the first separator 
and pasteurizer, but inclusive of refri- 
gerant compressor) plus a royalty of 
6.000 RM. charged to cover the research 
expenses. 


Characteristics of Alfa butter. 


1) Alfa butter cannot be compared to con- 
ventional butter because its counter-— 
Part coes not exist. It is sweeter and 
more cream—like in flavor when compared 
to regular sweet cream butter. This ig 
partly due to a higher concentration of 
milk solids (casein and lactose) than ia 
present in churned butter and partly to 
ioe differing crystal structure of the 

at. 


2) It is likely that the fat crystals of 
Alfa butter are of smaller size than 
that of normal butter fat crystals, 
This is to be expected because of the 
extremely rapid crystallization method, 
Crystal agglomerates scemingly fall to 
form in butter chilled by this method. 
Asa result, the butter does not have 
a satisfactory consistency at tempera- 
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tures normai to Germany (60-70° F) but 
becomes very soft and almost soupy if 
left at such temperatures for only short 
periods of time. Conversely, the Alfa 
butter is extremely plastic (spreadable) 
at normal refrigerator temperatures. 


3) Present methods of production cannot 
make use of sour cream. Bxperiments 
are in progress in the attempt to 
overcome this weakness. 


4) Alfa process butter has never been pro- 
duced in salted form. Ho provisions 
for tie addition of salt have been 
made in the design of the machine. 


5) The air content of Alfa butter is 
negligible (! part per too g). This 
is in contrast to an air content of 
8-10 cce’s. per 100 grams in butter pro- 
duced by either the Fritze continnous 
process (also a new German develop- 
ment later described) or by conventional 
means. Because of the low air content 
long storage life is assured according 
to all sources of information. Samples 
of butter held at 4-59 C. for two years 
were examined. They were of cleam flavor 
andi without any semblance of tallowiness. 
fishiness, or rancidity. This is 
of importance to the Army. 


6) The water droplets of Alfa butter are 
of smaller size than those found in nor- 
mal butter (photographs attached to 
master copy). Tne Alfa droplets are of 
5 Mu diameter or under while normal 
butter contains water droplets of 1to0-20 Mr 
and above. This is of little importance 
except a possible influence on the butter 
flavor. 


7) The semifluid conditions of Alfa butter 
at the time of filling offers commercial 
possibilities due to the ease and to 
the speed with which can be packaged. 
@his is also of importance to the Army 
in the production of canned or ®*pre- 
served” butter. 


8) Alfa butter would be the ideal butter 
for reconstitution to cream, ice 
cream mixes, and the like. This is of 
considerable importance to the Navy 
and to hospital units making use of 
the "mechanical cow" in the prouuction 
of reconstructed creams. Commercial 
possibilities also exist because of 
this feature. 
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3) The fat content of skim milk prouuced 
by tiie Alfa process is lowey than thet 
oi normal skim milk produced by the 
churning method aud is still lower 
than the skim milk produced by means 
of tne Fritze continuous butter ma- 
chine produced by Roth at Stuttgart. 
This is of comercial importance. Com- 
parative figures are as follows: 


Fat content 


Skim milk eae 0.02% 
Skim milk (normal shurn) 0.40 % 
Skim milk (Fritze) -0.80 & 


lo) Flocculation difficulties have been 
encountered with buttermilk produced 
from skim milk taken during the second 
separation. See Appendix No.I, Item 48. 


Pritze Method For Continuous Butter Produc- 
tion From Sweet Cream. 


The Fritze continuous butter machine wes 
developed by Roth's Molkereimaschisien- 
fabrik at Stuttgart. A complete unit was 
chipped to the Chicago Subsistence Re- 
search and Development Laboratory by 
another mission especially assigned to 
investigate the Roth Machine Works at 
Stuttgart. For the sake of completeness 
of this report, the basic principles of 
the Roth or "Fritze" machine are incluaed 
This infornation was obtained from two 
operating creemeries (Meierei Genossen- 
schaft Wilster end Diuisseldorf Milchho f) 

. both of which made use of the Fritge method, 
In both instances superior results were 
Claimed for the Fritze machine when com 
pared with conventional churning proce 
dures. the Fritze method follows: 


Step 1. 


Cream is separated from whole milk by 
means of a centrifuge to a butter fat 
content of 45 percent. It is then led 
through a SRA pasteurizer (100° C for 
One minute) and is quickly chilled to a 
temperature of 7° C. After cooling, the 
erat is held in refrigerated holding 
ANS. 
Step 2. 


The chilled cream is fed inte the Fritce 
machine by grevitational means at a rate 
regulated by the machine's capa ity. The 
model used at wilster haé a Capacity of 
900 kg (1100 1b) butter per hour while 
the one at Diisseldorf had 5 capacity of 
1500 kg (3300 1b.) hour. The cream is led 
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into the refrigerated churning cylinder of 
the Fritze machine which in design is some 
what similar to thet of an old fashioned 
household ice cream freezer. This churning 
cylinder is horizontal and it. encloses a 
series of four paddles which rotate as a 
single unit at a speed of 2800 R.P.M. It 
is very important that the temperature 

of the churning cylinder baregulated at 
exactly the corrent temperature (5° C) 

and that the cream tem epature be held 
within a narrow range (5° - 79 C) By 
rapid rotery agitation the cream emulsion 
is broken ancthe butter fat is separated 
from the skim milk. The separation is 

not as efficient a ght be desired since 
it is claimed that the skim milk contains 
0.7 to 0.8% fat after leaving the Pritze 
machine. 


Step 3. 


fhe separated Butter fat is dropped from 
the churning cylinder into a power driven 
helical conveyor system where it is worked 
free from excessive skim milk and is extraded- 
4nto a second conveyor system which contains 
double helical conveyors designed in such 
manner that the butter is continuously 
kneaded between them. This secondary 
“working or kneading" produces butter ef 
normal texture. The butter is continuously 
discharged to an extrusion type printing 

and packaging machine. 


Comments on the Fritze Method. 


4. Phe Fritze method represents a high 
speed process of butter production. The 
high capacity of the large model machine 
should make it of importance t6 American 
industry. 


2, Labor requirements are very low when 
using the Fritze machine. 


3. Close supervision is necessary in order 
that the exact operating temperatures be 
maintained. 


4. The fat loss is slightly higher than that 
of conventional churning methods and much 
higher than is accomplished by the Alfa 
process. 


a9) 
2 
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5. Butter texture and flavor are normal. 
In this respect the machine is superior . 
to the Alfa machine. 


6. The butter is highly aerated by means 
of the Fritze machine. This of course, 
is somewhat harmful to its keeping 
quality. 


7. Only sweet cream has been used for 
Fritze butter. 


Batter for the German Army, 


The German Army consumed normal com- 
mércial butter to a major extent. Problems 
with keeping quality, however, led to many 
and varied experiments in the attempts to 
produce a more stable product. Some of 
this worked agoutlined by Dr: Mack otf the 
Institute for Dairy Products, Kiel, is 
given below: . 


1. Attempts to make dehydrated butter. 
_ Butter oil, milk powder, end starches 
were mixed with the thought that the field 
Soldier could add weter and use tre re- 
Suiting procuct as 4 spread. this material 
Gid not prove successful. 


A second variation of this product was 
produced by spray drying mixtures of 
cooked sterches and high butter fat cream. 
This material also proved unsatisfactory. 
Conflicting opinions were expressed by Br. 
Ziegelmayer ipicacter Food Research - OKH) 
to other investigators. 


@. Schmalz Butter (Butter Oi1)._ 

This product is nothing more than melted 
batter from which 911 water’and milk curd 
has been centrifuged. It ig produced com— 
mercially in Germany on a reletive small 
Scale. Sometimes it is diluted with lard, 
beef tallow, or margarine oils. It is then 
Called "Schmalz Margarine". The advantages 
of butter oil are obvious. The disadvan— 
tages are principally those of unsatis- 
factory flavor and texture. ie 


3. Alfa Butter. 


Alfa butter (as previously described) 
wes filled into kilo cans lined either with 
special lacquer or with aluminum foil. The 
Cons were sealed in the ordinary manner 
@nd then placed under refrigeration. When 
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refrigerated, Alfa butter in cans remains 
free from rancidity for at least two years. 
Semples said to be two years old packed in 
both cans and wood boxed were examined and 
found to be of satisfactory flavor. 


4. Alfa Butter (Sterilized), 


Alfe butter (sterilized) requires no re~ 
frigeration. It will remain free from ran- 
cid odors and tastes for very long periods 
of time. Altheugh it has a pleasing flavor 
it very definitely does not resemble butter, 
flaca butter common to the United 

ates. 


Alfa cream (80% butter fat) is filled 
directly inte the kilo cans efter having 
been pasteurized at 90° C. The can is sealed 
but ignot evacuated. The filled cans are 
then held for 24 hours at a temperature 
between 20° and 40° CG. 


After the 24 hour holding period the 
cans are then placed in a water bath where 
they are heated for two hours at 100° C. 
They are then removed from the bath and 
allowed to incubate at room temperature 
(20° C) for 48 hours. A second sterilizing 
is given as before (2 hours at 100° C) and 
the cream is then allowed to cool gre5 


ARE nd ake ERRET REPEL Chaled Zod8° ° 
48 hours. The product requires no further 
refrigeration. ; 


During processing and cooling the cream 
emulsion undergoes @ separation and the 
butter fat sets up in the form a granular, 
but somewhat oily, slurry. it has @ 
"cooked flavor" and a very soft but 
epreadable texture. 


Oil Seed Extraction and Expression. 


The goavent extraction of oil saceds is 
practiced on a large seale in Germany. In 
addition, expeller presses, hydraulic 
presses and combination expeller- ex~ 
traction systems are used. The acute 
shortege of fat led to the extraction of 
gall expeller and hydreuvulic oil cake during 
the war and also to the extraction of 
bleaching earth after the bleaching 
operation. 
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Extraction Systems. 


One of the most important oil extraction 
systems in Germany is the Hildebrand con- 
tinuous system constructed by the Harburger 
Eisen- und Bronzewerke A.G. - Harburg Hambnure. 
A large installation is locsted at the 
Brinckmann and Nergell Harburger Olwerke. 
This system is well known in tie Jaited 
States (see A,pendix No.I - Item 49). Dr. 
Hildebrand of brincamann and Mergall 
claims to have assisted in designing the 
original plant. Essential features are: 


1. Almost complete oil removal (to 0.5% 
residual oil). 


2, Low solvent loss (0.2 to 0.5%). 


Other extraction systems are the Fauth 
continuous system (bucket type); the Miag 
Rotary systemjy and the Harburger Rotary 
system. All operate on principles well 
known to mantbfacturers of American Units 
of similar type. . 


The importance of conditioning and pre- 
treatment of oil seeds prior to extraction 
is stressed much more in Germany than in 
the United States. All extraction plants 
have elaborate systems for seed washing, 
drying, and flaking. Appendix I, Item 5o. 
"New Methods in the Extraction of Oil Fruits" 
by Dr. Heinz Gehle of tne Miag Co., Braun— 
schweig, explains fully the construction 
of a laboratory size extraction ynit for 
use in the study of seed conditioning. 

The Miag Co. specializes in the produc- 
tien of conditiohing systems for all oil 
seeds and grains. 


All German oil seed processers, who were 
interviewed expressed dissatisfection con- 
cerning American methods in the operation. 
of expellers. It wasuniversally claimed 

that high femperature extrusion is part- 

ly responsible for flavor reversion diffi- 
culties common to American soya oil and also 
to repe seed oil. They also emphasized the 
high refining and bleaching losses caused. 
by high temperature expellers. 


The most popular expeller among German 
extrusion plants is the Krupp (Jurgens 
type) expeller manufactured by Krupp/ 
Magdeburg. This is a screw machine of a 
low pressure type. Extrusion is accom- 
plished by decreasing the diameter of the 
axtrusion cylinder in three distinct 
steps rather than ty increasing of the 
screw compression. The Arupp expeller 
Operates at a temperature of 90° C and 
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material to a level of 20 per cent. For 
this reason the Krupp press is unsuited 
for soya beans. Rape seeds have a n@rmeal 
oil content of 40-42 @ and are reduced to 
20% oil content by means of the Krupp 
expeller operations. In addition to rape 
seed, the Krupp press is used for peanuts, 
palm kernels, sunflower seeds‘ and copra. 
Oil cake from the Krupp press is trens- 
ferred to hydraulic presses where the 
final eytrusion is accomplished at a tem- 
perature of 95°C. The oil cake is reduced 
an oil content to 5-6% during this opera- 
on. 


Soye beans are either solvent extracted 
or are pressed by hydraulic means. If pressai 
by hydreulic means they are usually handled 
in two distinct operations; a first pressing 
at 50° C and a second at 80-82° C. 


Time did not permit a minute study of all 
German seed extraction and extrusion ope- 
rations. It is supposed that other groups 
specialising ouly on this problem will 
meke more detailed reports. It is signi- 
ficent, however, that-Germans believe that 
flavor, problems with tue more highly un- 
saturated oilS such as rape, soya and linseed 
(common problems to both Germany ané United 
States) are influenced decisively by methods 
used for oil removal.: Hor ao they believe 
that solvent extrected oils are superior 
on the contrary, it is believed at least 
by the Thtrle establisnment (one of Germany's 
largest) that solvent extracted soya rape 
oils are more likely to cause flevor diffi- 
culties than are the pressed oils. 


Several oil chemists oni mill super- 
4intendants expressed the view that flavor 
reyersagn is associated with the disintegration 

‘Of lecithin. It is believed, for 
example, that the hich temperature expression 
of soya beans is sufficient to decompose 
lecithin to the point where non-removable 
impurities will be formed. it is claimed 
that flavor reversion problems ansocieted 
with solvent extracted soya oil is also 
made Gifficult by the presence in the oil 
of non-removable lecithin material. 


The refining of vegetable oils is con- 
duoted in Germany along conventional lines. 
Batch process settling type tanks are used 
exclusively. Continuous centrifugal refining 
are known but are not used. Most important 
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margarine plants refine, bleach and deo- 
dorize their own oils. Hydrogenated oils 
are re-refined after hydrogenation. A 
typical refining operation for rape oil 
follows; 


1. Pive to six degree Be. sodium hydroxide 
4s added to crude vegetable oil to the ex- 
tent of 5% above the calculated theoreti- 
eal quantity. A reaction time of approxi- 
mately two hours is allowed. The temperature 
is. not permitted to exceed 95°C 
during the process. Extremely efficient 
eaitalen is accomplished by means of 
specially designed paddle type agitators. 
After breakage of the oil and soap emulsion 
the soap (foots) is allowed to settle to 
the bottom of the reaction tank. A settling 
period of 4-8 hours is required. fhe soap 
is then drawn off and a rether complete 
series of water washings is begun. German 
practice at this stage deviates from the 
American in that the importance of water 
washing is more generally stressed, Three 
to five washings with 100°C water were 
given in every factory visited. Approximate-- 
ly two to three tons of water es required 
for one tank eof oil (18 tons). In addition 
to water washing, many planta also wash the 
refined oil with dilute sodium carbonate 
solutions. The Bremen Besigheimer Olfabrik 
transfers refined 011 to a ceramic lined 
tank and washes with a sulfuric acid solu- 
tion. By means of the washing methods the 
flavors stability of both rape and soya oil 
is enhanced according to all of the German 
oil chemists. Because of these washing 
systems, German chemists regard continuous 
centrifugal refining methods with suspicion. 


Bleaching. 


Activated bleaching earths are used through- 
oat the German vegetable oil industry. The 
largest producer of bleaching clay is the 
Siiddeutsch Chemische FPabrik located in 
Bavaria near Munich, This earth is "acti- 
vated" by treating with hydrochloric acid. 
"Klarit® and "Ponsil" sre popular brands. — 
The German oil bleaching technique differs 
from the American because of the emphasis 
placed on vacuum bleaching systems. Oil is 
bleached with from 1-2 % activated earth 
(2 # preferred) under. vacuum ag near to ab- 
‘golute as possible. Most German bleaching 
kettles are operated at approximately 15 
to 20 mm Hg. pressure. During bleaching 
the oil tamperature is, increased from a 


- 213 = 


etarting temperature of 35°C to a final 
temperature of 65°C (some plants bleach 
at 90°C). Contact time is normally one 
hour. Bleaching earth is then removed by 
means of conventional filter presses. 
Appendix I, Item 51. shows the design of 
the bleaching equipment in use at the 
Bremen Besigheimer plant. Other plants 

of “Margarine” Union” had similar kettles. 
German oj] chemists attached much impor- 
tance to the effect of bleaching on the 
final flaver of the oil. Phey favored 
heawy bleaching for best flavor results. 
It was stated that both underbleached and 
atmogpheric bleached soya oil and rape 
ot1 would quickly develop a poor flavor 
if used for margarine. 


One unusual piece of equipment was en- 
countered at Brake, Oldenburg. This 
firm operates several 65 ton tanks and 
mses the same tank for refining, water 
washing, and bleaching. Each tank main- 
tains a vacuum of 735 mm (25 mm Hg 
pressure) during all three operations. 
The oil temperature is raised to a point 
only high enough to dry the oil after the 
completion of the water washing procedure, 
Five water washes are given including one 
wash with sodium carbonate. Bleaching is 
accomplished with activated earth after 
the drying procedure. In this manner the 
pumping of oil from one tank to another 
is avoided. 


Fatty acids. 


All German refiners produce fatty acids 
as a by-product of the refining process. 
Foots and wash waters from the refining 
kettle are led to ceramic lined tanks 
where they are heated with sulfuric acid, 
The reaction mixture is heated by direct 
introduction of live steam. Sulfuric acid 
4s added until the emulsion breaks. The 
mixture is then allowed to settle and the 
fatty acids are drawn off. Prior to the war 
several plants produced fatty acids by 
mean of the Twitchell process. Fatty acid 
‘production from edible fats was discon- 
tinued as a result of the wer. No continuous 
processes for fatty acid production were 
encountered. 
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Gcrcun deodorization equipment is of 
similar construction to that of the United 
States. Tanks are well insulated and high 
yacuum systems (steam injector) are common 
(lo-15 mm Ag). The average oil temperature 
during deodorization is 180°C. Super heated 
steam at 200-2109 C ig used to the extent 
ot 50 % pf the oil weight. The time of deo- 
dorization is varied according to the oil 
cuality. Eight hour deodorization is about 
the average for rape oil although one plant 
(Behrenfelder Margarine-iierke) was deodo-— 
rizing lo hours. Of interest was the German 
system of controlling organoleptically the 
deodorization. In even the largest plants 
the “taste test" was tne only control. 


The one plant (Bremen Besighciner) a 
special trap was built in the deodorizer 
head in order to avoid back dropping of 
condensate. It was claimed thet only small 
quantities (500 g per day) of odoriferous 
material was collected in this trap but 
that the flavor reversion tendencies of 
rape oil had been reduced through its 
use. Design for the deodorizer trap is 
attached as Appendix No. I, Item 52. 


An intense search was made for evidence 
concerned with the use of antioxidants. It 
became clear that German technigues in 
this respect are certairiy no further ad- 
vanced than American. The use of citric 
acid after deodorization was a common 
practice. Tartaric and lactic acids were 
also used but citric was considered most 
effective. One kilogram citric acid per 
15-000 kg oil was the usual quantity 
suggested by German oil chemists. It 
was added in the form 20 % aqueous solu- 
tion with an oil temperature of 120° ¢, 
Dilute phosphoric acid was sometimes used 
as a washing agent for deodorized oil. There 
was little agreement concerning the effective- 
ness of the above treatments as a means of 
preventing flavor reversion of both soya 
and rape oils. Some refiners doubted the 
effect and some were quite positive that 
Oils of superior keeping quality were 
Parnas through the use of these organic 
acids. 


Hydrogenation. 


Only one hydrogenetions plant (Brake, Ol‘cn- 
burg) was visited. It represented the oaly 
plant in good condition in tha whole north 
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and western Germany at this time. The large 
Trinckmann-Mergell hydrogenation plant cannd 
be operated because of bomb damage. 


The large plant has an unusually large 
Capacity and it compares favorably with 

tne largest American units. Hydrogenation 
capacity at Brake is approximately 6loo 
meteric tons (13.400.000 1b.) hydrogenated 

‘oil per month. A storage capacity of loo.ooo m. 
tons (220.000.000 1b.) is available. ‘this 

plant can harden sufficient oil to supply 

all menufecturers of margarine in Northern 

and Western Germany. 


Hydrogen gas is produced at Brake by the 
well known steam-iron reduction process. Gas 
of not unusual purity is produced at Brake 
as indicated by the following analysis: 


Gas Per cent 
CO - 0.8 
are ie 0.1 
No a Oar 


The gas is cleaned by well known methods, 
iron reduction to remove SOQ, and lime 
washing for COs. There existed no special 
apparatus for the removal of carbon monoxid 


The hydrogenetion convertors were of 
large:size 22 tons (48 000 1b.) capacity. 
They differed from thos@ of the United 
States only through the use of specially 
designed features; for example, agitation 
design and the gas dispersal system. For 
agitation special propellors were located 
near the bottom of the tank for the purpose 
of continual circulation of the oil. Hydrogen 
was introduced into the oil through special 
mozzles (Duses) arranged at the bottom of 
the tank in a star-like pattern. 


Nickel formate catalyst from Germania 

Olwerke, Emmerich/Cleve am Rhein was used. 

It was claimed that the catalyst was reused 
20-25 times before it became exhausted. At 
the Brinckmann-Mergell plant where clectroly- 
tical hydrogen, (free from carbon monoxide) 
was used, catalyst could be reused 65 times. 
Two types of hardened oil were produced, one 
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with 40° C melting point and the other 
with 300 C melting point. The melting 
point determination was made by the open 
capillary method and corresponds to the 
american F.A.C. open capillary softeming 
point. The course of the hydrogenation 

“yas controlled by repeated checking of the 
meldung point. Only lo minutes chilling 
for the sample was used before making the 
determination. 


A reaction time of 240 minutes was _ 
given for 40° C rape oil although it was 
stated that repe oil is difficult to harden. 
Feanut oil hardens in 120 minutes. The total 
time required for rape oil wes as follows: 





Filling and evacuating. convertor 30 min. 
Heating to 1509 C 60 * 
Hydrogenation 240 =** 
Cooling to 100° ¢ 50 «O* 
Total 38e min. 


The reaction temperature was allowed to reach 
@ maximum of 180° C. Catalyst was removed 

by conventional filtering methods. It was 
necessary to filter rape oil at 100° C be- 
cause of clogging difficulties. 


The glyceride selectivity of Brake's 
hydrogenation operation is very good as 
may be judged by the following tabulation: 
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Iodine Values of Hydrogenated Oils Produced 
at Brake, Oldenburg. 
Open Capillary 
Melting Point Todine Value 


a? 


Rape 0i1 Sunflower 0il Whale Oil Peanut dil 





a A120 
38 - 39° © 68 68 ne 8 : 


42° C 61 63 46 55 


It is interesting to note tnat the entire out- 
put of hardened oil produced at Brake is 
sold to margarine manufacturers for the fa- 
brication of margarine. According to Dr. 
schneider, Director of the Brake plant, 
the margerine manufacturers are very particular 
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concerning flavor requiresients during 
normal times. He thought it possible 

to meet their demands with either rape 
(Colza) or soya oils if other oils shoulda 
become available. 


MANUFACITUcL OF "PLATE" Fat, 


PIaiaaeee used by the German Merine 
Service, and to a small extent by the 
Wehrmecht. It consisted of hydrogenated 
palm kernel oil, hydrogenated ito a melting 
point of 42° C. Small percentages (lo%) 
of peanut oil wes added to acid in hydro- 
genation. The product’ was then deodorizeda 
and was poured into brick shaped moulds 
of 500 gram capacity. When cold the pro- 
duct had hard brittle consistency (simi- 
lar to that of chocolate) and would 
easily withstand temperatures of 100° F 
without becoming soft or soily. Plate fat 
was wrapped in parchment paper and was 
packed in wood boxes. 


While not plast#c enough for baking 
purpose and Gerran bread recipes include 
no fat, it was ideal for frying or for 
any cooking purpose when in melted form. 
the melted point. was not sufficiently high 
to make the product unpalatable, yet the 
consistency was sufficiently firm to pre- 
cluce oiliness even when packaged in ordi- 
nary paper parchment. Plate fat had unusual 
stability ana would remain free from 
rancidity or reverted odors for years. 


During the later stages of tue war 
"German Palm" (DeutschesPalmin) plate fat 
wes mede from hydrogenated rape and sun- 
flower oils. The original consistency and 
flavor stability common to the palm kernel 
oil product wes never approached. 


Palm kernel or coconut "plete fats” 
might prove of interest to the American 
armed iorces because ot high stability, re- 
sistance to heat, and euse of packaging. 
Their use would reyuire educationel work on 
the part of the .uertermester, because 
teir counterparts do not exist in America 
with exception of certain coconut oil pro- 
ducts used in the preparation of cendy bar 
and cookie coatings. 


MARGARINE FABRICATION. 


The margarine plants of Germany are | 
oj especially high standard. All are of 
gplendid design and are in keeping wita 
the most rigid sanitary requirements. Stein- 
less steel and aluminum equipmens is the 
rule; wood equipment, the exception. Two 
01 the finest plants visited in the course 
oi this survey were Delmenhorster Largarine- 
wérk at Delmenhnorst, Oldenburg ana the Bahren- 
Pelawerk at Haubureg. 


Liguid oils were refined, bleacned and 
deodorized according to metheds previously 
described. Herdened oils are re-refined and 
@eodorized also by standard’ methods. A typical 
oil mixture for present German margarine 
is as follows: 


Oil Blend for Margarine Summer Winter | 
Per tent Per cent 


Liquid refined and deodo- 


rized Rape Oil 25 40 
32° C Hardened Rape Oil 45 45 
40° c " " " 20 15 

maldon loo 


Mergarine Pormule. 


Gil Blend (as above) '  leeo kg 
fegomule (monoglyceride from 
Goldschmidt Essen) 1 kg 
Carotin 1 kg 
Lecithin 400 grams 
Potato Flour (for identifica- 
tion purpose) 4.75 kg 
Emulsion Oil Catouete essente} 400 grams 
Water 250 kg 


The above ingedients were added in 6 
liquid form to a large Grasso churn (Holland 
manufacture) and were churned until a smooth 
emulsion was obteined. The emulsion was 
then crystallized by passing over a conven- 
tional steel chill roll (Krupp, Essen). 
The chilled mergarine flakes were collected 
in large stainless steel trucks (3800 it. 
capacity) and were then hoisted to the top 
of the factory where they were dumped inte 
large hoppers. The fat wasithen conveyed by 
belt conveyors through a series of porphyrin 
rolls. Some plants used five such rolis 
and others three. These rolls kneaded the 


margarine into smooth and plastic 

form. The temperature was maintained by 
refrigeration at 6° - 890 at all times. 

The margarine was then held for four hours 
and was. mixed in a vacuum mixer for the 

dual purpose of removing air and to standar- 
dize the moisture content at exactly 20% 

by addition of water. The Margarine was 
allowed to rest 6 hours before packaging 

and wrapping. 


Packaging and wrapping. 


Of special importance were the packaging 
and wrapping machines. These machines were 
of a high speed type capable of extruding 
and packaging 56 x 500 gm. packages per 
minute. They were accurate to 4 92 gram. 

It is believed that these machines might 
be superior to their american counterparts. 
The head was designed by Director Jelkmann 
of Bahrenfelder Margarinewerk. A drawing of 
the machine is attached under Appendix Les 


Item 53. 


Points of special interest, 


Of posaiible interest to American manu- 


facturers is the following information: 
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2. 
3. 


The use of either potato flour or sesame 
oil for identification purposes. This 
reduces the possibilities of using marga- 
rine as an adulterant for butter. 

Phe absence of a color tax in Germany and 
the consequently high consumption figures. 
The absence of milk from present German 
margarine. This is a result of the present 
(agwell as war time) shortage of milk and 
is not a matter of free choicc. Regardicess 
of this fact margarine of excellent flavor 
was being produced, 

fhe general opinion among German manufac- 
turers that the use of salt causes flevor 
reversion troubles when using eitner rape 
or soya oils. 

fhe wide use of special starters for milk 
(when it was available prior to the war 
yedra) and the intense research conducted 
in this respect. In Appendix I, as Item 

54 18 a microfilm of two volumes covering. 
research on bacteria known to be productive 
of diacetyl and acetylmethylcarbinol as 
well as unidentified aromatic flavors. 
Methods of inoculation and conditions for | 
the production of maximum yields of aromatic 
principles are given. 


6. Phe successful use of hydrogenated whale oil. 
7. The opposition of German marzarine mant- 
facturers (on the basisof quality) to 
soya oil, rape oil, and oleo oil. 


Following is a transletion of a repat 
issued by Dr. Becker of the Bahrenfelder Har- 
garinewerk as a result of investigations of 
problems involved in the use of rape oil 
in Margarine. Dr. Becker believes gis fin- 
dings applicable to the use of soya oil. 


Oxidation of Rape Oil and Sunflower Oil. 


Dr. Becker-Pahrenfelder Margerinewerke 
Hanburg/Bahrenfeld. 
Ta Translation 


A. Mode of experimental procedure. 


The tests and conclusions which are re- 
ported in the following were wade between 
April, 1943 and the end of May, 1944. The 

roblem is complicated and must be examined 

rom many different view points. Attention 
must be paid to the fact thet in every test 
series single trials are not decisive be- 
cause their results are not clearly under- 
stood in view of the great number of effects. 
Therefore, in every care duplicate test 
series must be carried through especially be- 
cause in the present situation no assurance 
is offered for the execution of the working 
prescription on a factory scale. Besides, 
there is the possibility of mixing of the 
separately. treated oils(at both refinery and 
margarine plant up to the churn) and of 
jumbling products coming from different churs 
up to the finished margarine. Thus, the 

tests reported in tie following are based 

en series of at least five samples of different 
daye with at least three repetitions. The 
more essential conclusions sare based on a 
still greater number of trials. Therefore, 
some divergent results always obtained should 
be disregarded. The samples were judged . 
after 3, 4. 5 and 6 weeks storage. This was 
difficult due to the fact that oxidation 
aifferences could not be ascertained by 

odor alone; it was necessary in most cases 

to taste the samples. In order to secure 
uniform evaluation the writer himself has 
judged the samples. 


B. Phe Different Kinds of Oxidation, 


Oxidations was observed in different ways. 
Varnish like odors (translators note: "varnish 
like"and "fishiness" are trade terms used to 
describe margarine odor and taste) were formea& 
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to be sufficiently noticeable by odor: 
Small amounts of partly pure trein-oil 
(fishiness) was ascerteined by taste in 
some cases. Oxidation in both ways could 
also occur, "varnish" preponderating ae to 
cdor and train-oil (fishiness) as to taste. 
The formation of varnish was observed very 
esrly, in most instances often after a few 
days: it was always very distinct after 
three weeks, but later still further in- 
greased. fhe formation of fishiness began 
later in all instances. Often an oxida- 
tion was perceivedproducing neither varnish 
nor fishiness and the product could be 
designated only as very impure. If slight, 
this oxidation could be perceived by taete, 
and it was increased in its own direction. 
In comparatively rare cases were odors 

and tastes of oily and greasy nature ob- 
served, developing towards “fishiness". 


C€. Conclusions. 


1. Oils and fats in general. The highest 
oxidation Seacrest with colza (rape) 
oil. To a slighter degree oil was oxidized. 
Oxidation occurred also when both ocils were 
hardened, but was essentially rarer and 
weaker. Also hardened colza oil was 
oxidized more frequently and more inten- 
sely than herdened sunflower oil. These 
samples with hardened oils were made while 
using earthnut oil es fluid oil. Ho oxida~ 
tion was perceived with the same fluid 
earthnut oil and with the hardened product 
made thereof. 


Poppy-seed oil, worked up very rarely, 
was not oxidized. Ten per cent of tallow 
showed no oxidetion, nor did refined tallow 
nor edible tallow. If the quality was 
not good, the tallow was marked by an 
impure taste, not materially increasing 
with the ageing of the samples snd showing 
no oxidation. 


Also the tester oil mixture did not cause a 
typical oxidation in spite of its iron con- 
tent. Vitamin concentrations (fish liver, 
probably) were often perceived by odor and 
taste, but they did not cause any oxidation 
of the margarine. 


2. Influence of special treatment of colzea 
Oil and sunflower Oil. 
a) Pre-treatment with sulfuric acid 
A small improvement was atiained thereby 
on the average. But the result was so varied 
that this pre-treatment can not be decisive. 


b) Treatment with stronger lyes. 
bis was not tested one. 
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c) Bleaching. 
Tt was stated that bleaching is of great 


influence. Normally rape oil (liquid and har- 
dened) was bleached with 1% of active earth 
(aC) and sunflower oil (liquid or hardened) 
with ¥2% HC (the liquid oils after prc- 
treatment with sulfuric acid, without excess 
of lye, and after boiling with water glass 
and soda). After the strong oxidation in 

the spring of 1943 both oils (liquid and 
hardened) were bleached with 1% of AG; also, 
the deacidification was performed with the 
hardened oils by an excess of 50% lye. A 
clear success was dbtained thereby. The 
signs of oxidation disappeared almost 
completely up to the middle of September. 

At this time the addition ef AC had to be 
diminished, on account of supply diffi- 
culties, to ¥2% with both oils and had to 

be replaced completely by natural earth and 
carbon (2% + 0.13%). In this case wtrong 
oxidation occurred suddenly. This limita- 
tion in the use of AC became necessary 
several times in following periods, and 
always oxidation occurred in the same way. 
This influense of bleaching with active 
earth has been clearly ascertainea with 

the liquid oils (with exception of the 
second helf of March, where no oxidation 
was observed, also without AC). Haturally 
the hardened oils were-injured to a smaller 
extent, especially as the pre-treatment 
with 72% of AC (instead of 1% normaity) was 
continued for the quantities used for the | 
tests. In this connection, it has been pre- 
viously stated that an intense pre-treatment 
before hardening stops oxidation, and, in- 
versely, it must be made up later on during 
refining, what has been saved, as to pre- 
treatment, before hardening. 


On account of lack of AC it sas not possible 
to bleach more vigorously but often parti- 
cular columns were treated in this way. 

The samples mede therewith alway showed a 
good stability and clearly distinguished 
‘from the other margarine mennfartyrs4 on 

the same day. 


d) Blowing. 

It was performed at 1209-1309, for 142-2 
hours. With rape oil the stability was some- 
what improved eaeties normal bleaching) but 
no effect was observed with sun- 
flower oil. 


e) Treating with steam at an elevated tempe- 
rature, oF 
in cases where AC was replaced by natural 
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earth, the steaming temperature was partl 
raised from 165° to 180°. By this acs >! 
brightening was attained, but the effect’ 

of this ig not yet sufficiently cleered UDe 


3. Influence of Additions. 


a) Milk. 

Addition of 1% of fresh milk (calculated 
on fat) showed only a small improvement. 
Clearer was the effect of 5 %. 


b) Lecithin. 

3 should have an improving action, 
being: an antioxidant, but the effect ig 
Questionable with regard to the Quality of 
present day lecithin and to the iron con- 
tent (often being high normally 5o-loo mg/kg, 
but one time 320 mg and 6 mg manganese). 
dn increase from 1 kg to 3 kg for looo kg 
of fat caused improvement only in few 
cases, but generally was without influence, 
For these tests better lecithin products 
should be available. But an increase to 
3 kg is not possible because of reasons 
‘of taste. 


Synthetic Margarine. 


fhe Fischer-fropsch Synthesis. 


The edible fat and 611 production ef 
Germeny cannot be dismissed without reference 
to the margarine product (Prima brand) made 
by the Mérkische Seifenindustrie at Witten/ 
Ruhr. This product was known as synthetic 
butter. Dre. HManchof and Henkel of Henkel end 
Cie., at Disselderf and Drs.Imhsusen of 
Warkische Seifenwerke were interviewed con- 
cerning this outstanding development. 


Production reached a volume of 200 metric 
tone (440 ooo 1b.) per month in 1944 accor- 
ding to Dr.Imhausen. The Witten plant has an 
estimated capacity of 600 tons per month. 
fhese figures are not in agreement with 
the stetements made by manufacturers of 
natural margerine who repeatedly tried to 
minimize the results of the Witten experi- 
ments. Since the Witten plan will be thou- 
roughly covered by other groups only essential 
details of the production will be included in 
this report. An examinetion of margsrine 
samples stored at room temperature for six 
months was made at Witten. These samples were of 

fairly good flavor but seemed to have 
a very slight acroleic after taste. Other 
samples of "Prima" synthetic butter previous- 
ly inspected in refrigerated condition at 
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the Institute for Food Technology. cunich, 

were considered to be of very satisfactory 

flavor. In both cases ths synthetic product 
wos of superior flavor then could be ex= 


pected f:om samples ot corresponding age made 


from either rape or 30ya oils. 


f@hoe texture of the margarine was inclined 
toward "selviness" probably because of the 
nature of tlic margarine texturizing ejuipment 
at witien. 


The chemical steps involved in the pro- 
duction of edible fats may be summarized as 
Follows: 


C +° Ho0 —— > CO+ H 
carbon ie coke + water carbon fionoxide + 
Hydrogen 
XCO + yH, ——)» Cx A 2x pe) 
iron catalyst (Paraffin "Gatch" 
cobalt used if benzene of varying chain 
is desired. 
¥ 14 oxygen from air Fatty Acids 
CHz(CH,), COOH+Na0QH ————> CH,(CH,)yCOONa 
caustic seda soap 


hydrocaroons 
length) 


CHs(CH,), COOH+CH,OH CHOHCHSOH ——> edible fat 


glycerol 


The Fischer-Tropsch synthesis is utilized 
in two way, first with a cobalt catalyst de 
Signed to produce high yields of gasoline 
and second, with an iron catalyst which 
yields a high percentage of long chain 
hydrocarbons. Low grade brown coal is the 
escential raw material. It is first coked 
in the production of fuel gas and bypro- 
ducts and the residual coke is used tor the 
Fischer-Tropsch synthesis. 


If cobalt is used as a catalyst,*cerpvon 
monoxide (from coke) can be hydrogeneted 
directly at normal pressures but if iron 
is used, @ pressure of 10 atmospheres is 
required. The resulting pareffin "gatch" 
is made up of hydrocarbons of verying 
boiling points. Only the fraction ranging 
in boiling point between 320° C and 450°C 
is used for edible fat production. As stated 
above, higher perventages of this fraction 
are obtained when iron is used for cata- 
lysis. | 
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In the first step of coaversion of 
paraffin gatech to edible fat, it is 
accessary to oxidize waxes present in the 
mixture. This is accomplished by blowing 
with air for a period of 120 hours st a 
temperature of 180°C in a presence of 
0.2% potassium permanganate catalyst. 

The oxidation is carried out until 
approximetely 35% fatty acids are present. 
It is not possible to go higher tnan 35% 
fatty acid content without decomposition. 


After oxidation, the material is water 
washed ana the fatty acids ere scparated 
from the unoxidized gatch. Herein lies the 
greatest difficulties of the entire pro- 
cess. The fatty acids are saponified with 
either godium carbonate or sodium-hydro- 
xide. A gmall percentage of the saponified 
fatty acids settle to tne bottom and un- 
reacted paraffins collect at the top of the 
reaction vessel. A partial separction is 
thereby achieved. Pressure is increased to 
20 atms. ang the temperature is raised to 
180° G in order to break the amulsion and 
to release more fatty acid soaps. Unreacted 
paraffins are returned to the oxidation 


chambers. 


The soaps are then steam distilled at 
temperatures ranging from 3200 - 380° ¢C in 
order to remove treces of unoxidized paraffin. 
The resulting pure soap is hydrolyzed hb, 
treatment with 60 % sulfuric acid. the 
fatty acids are then distilled at a 
pressure of only 3 mm Hg. The distillation 
bempera ure at the start of ghe process is 
4209 C and at the finish 320° C. The yield 
of fatty acids is approximately as follows: 


; ay 

C4 to Cig acids 12 4 % 
6 

Cy to Coo acids 5 t 
i 1 

Cop %0 Cog acids 4 % 

Residue 9-10 @ 


The Cg-C fraction is redistilled to 2ro= 
move the Gg ~ Cj, fraction. A loss of 6% 
oceurs during this distillation. Snort 

to Cj, chain lengtn are 


chain acids of © oni 
used for low grade 30aps after mixture 
ds. Acids of chain 


with longer chain aci 
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length up to C 5 are lost, i.e. formic, 
acetic, butyric etc, It is estimated that 
a loss of 5-6 is due to the non-recovery 
of this water soluble fiection. 


Fatty acids of the Cj, - Coo chain length 
are then esterified by direct reaction 
with glycerol in the presence of 0.2% 
metallic zinc catalyst. A one percent excess 
of glycerol over the theoretical amount 
needed to form triglycerides is used. This 
reaction is carried out uncer vacuum - 20 mm 
at the beginning and 2 mm at the end. The 
total esterification requires about one 
hour.. The temperature is maintained at 110°C 
at the start but is alldwed to rise to 200°. 
maximum as the reaction progresses. 


The final product is washed with medium 
strength sulfuric acid to remove the zinc 
catalyst (asZn $04) and is then washed with 
hot water. Analysis of the final produact 
yields the following results: 


Melting point (open capillary) 35°% 


Iodine Rumber 10 
Saponification Humber 235 
Non-seaponificable matter 0.2 & 
Hydroxyl Value SF¥toe10 
Free fatty acids 0.5 & 


interpretation of the above analytical 
results indicates the following: 


1. The presence of predominant percentages 
of short chein glycerides Cry and undér. 


2. The near saturation precludes much additional 
hardening by hydrogenation. 


3. The probable presence of mono and digly- 
cerides, as indicated by the hydroxyl 
value. 


4. A need to study the composition of the 
non-saponfiable fraction (only 0.2%). 


After: esterfication the product is refined, 
bleached, deodorized, and handled in the same 
Manner as other fats. Slightly higher deodo- 
rigation temperatures are used than are 
customary for vegetable oile (2009-250° at 2 mn) 
but aside from this fact, the oil iseckhurned 
and put through the process of margarine fe- 
brication in the manneypreviously described. 


The total yiels of fatty acids fron paraffin 


gatch is 80%. The fraction of chain length 
Cd5 - Cog is used in lubricating greases, as 
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plasticizers for high melting waxes, and 
in cosmetics. 


: Dr. Imhausen stated that exhaustive 
feeding tests in human subjects were made 
over a five year period by Dr.Prof.Floéssner 
of the Reichsgesundheitsamt at Berlin. All 
results were favorable - indicating that 
fatty acid chains of odd numbers (Cy, C44, 
C13, © ek etc.) are just as valuabre for 
human nutrition as are the naturally occum 
ing even numbered fatty acids. It was fur- 
ther claimed that Dr. Fléssner obtained 
evidence that synthetic fats are of espe- 
cial value in the feeding of diabetics. 

It is believed that acetone bodies cannot 
be formed during the combustion of fatty 
acids of the odd numbered carbon chains. 


Appendix I, Item 55 covers a flow dia- 
gram of the Maérkische Seifenwerke at 
Witten. This was checked against existing 
equipment and found to be accurate. 


MANUPACTURE OF LECITHIN. 


Prior to the war lecithin was made prin— 
cipally from solvent extractes soya oil. 
This conforms to United States practice. 
Present day German lecithin is a product 
of rape seed oil. The manufacturing mthod 
used at thérl's, Harburg, follows: 

1. Grude oil is delivered from the solvent 
distillation plant to a holding tank at a 
temperature of 80°C. It is heated by direct 
ma Ach cas of live steam to a temperature of 
959C. Approximately 2% water is picked up 
during this period. Agitation must be 
vigorous. 

2, The oil ig run through a centrifuge and 
a water sludge which contains lecithin is 
collected. The oil is returned to the tank 
for a second water treatment and is centri- 
fuged a second time. 

%. The lecithin containing water sludge 
(app. 66% water ) is dried under Vacuum 

(30 mm Hg) at a temperature of 8040. Con- 
tinuous agitation is furnished by rotating 
cylindrical coils. water at 80°C circulated 
through the rotating coils turnishes the 
only source of heat; steam cannot be used. 
A drying period of lo-14 hours is required 
because the water comes off very slowly 
after a level of lo% is reacued. 


Lecithin is sometimes bleached by the 
addition of hydrogen peroxide. This 
practice leads to unduly poor flavor. 


Rape seed "lecithin" contains epproxizately 
35% free rape oil" soya approximately 25h. 
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GERMAN SPECIALTY AND SACCHARINE PRODUCTS. 


Repokted by . 


W.F. STRAUE W.E. ESSELEN 


C.J. MANGAN 


German Special ty end Saccharine Products. 


During the course of this investigation, 
@ number of varied food products and pro- 
cesses were observed. While similar sub- 
jects were grouped together in prepsring 
this survey, there remain a number of addi- 
tional items. These are somewhat unrelated 
and do not logically fall into any of the 
other major food group classifications. 
Included amoung this group of specialties 
and sweetstuffs are several products which 
were used in fairly substantial quantities 
ty the German Army. Others may or may not 
be of direct interest to the Quartermaster 
or to American industry, but several have 
been selected here as some indication of 
the trend in food technological developments 
in Germany. 


The products discussed in this section 
may be listed as follows: 

4) The Krause combineé freezing and vacuum 
concentration process for fruit and 
vegetable juices. 

2) A new type of baking powder which is said 
to enhance the flavor of baked products. 


3) Manufacture of soya flour meat extenders 
and soya-chocolate and cocoa combinations. 


4) Mocha candy with added caffeine. 
5) Dehydrated grape jelly. 


6) Substitute food materials such as egg 
substitutes, gravy and soup concentrates, 
synthetic marmalade and fat substitutes. 


7) A wartime preserve for bakery use. 

8) Electrical pasteurization of fruit and 
comments on its comparison with other 
methods used in Germany. 

9) Manufacture of German Army chocolate 
products which did not bloom during 
storage, and certain new equipment used 
in its production. 

The Krause Combined Freezing and Vacuum 

oncentration Frocess for Fruit an ege- 


table Juices: 
Plants Visited: 


4) Laboratories of Dr. George Krause, 
Praffenhoffen and Ho6llriegelskreuth 
(near Munich). 
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2) C.H. Knorr A.G., Heilbronn. 


3) Gesellschaft fiir Linde's Eismaschinen 
A.-G., Wiesbaden and Dotzhein. 


4) Dr. Rudolf Plank Laboratory, Herrenalo 
(near Ettlingen). 


Personnel Interviewed: 


1) Dr. George Krause, Pfaffenhofen 
2) Dr. Joseph Hartmann, Pfaffenhofen 
3) Dr. Friedrich Steinberger, Pfaffenhofen 
4) Dr. Schiller, Technical Director, 
C.H. Knorr A.G., Heilbronn 
5) Mr. Kessler, Bxecutive, C.H. Knorr 
A.-G., Geilbronn 
6) Otto Wagner, Chief Engineer, Linde 
Co., Wiesbaden 
7) Dr. Hugo Ombeck, Director, Linde 
Co., Wiesbaden 
8) Dr. K. Nesselmann, Engineer, Linde Co., 
Research Laboratory, Dotzhein 
9) Mr. Guenther, Director, Maschinen 
Fabrik Suerth, Cologne 
10) Erich Schiitze, Sales Manager, Linde 
Co., Wiesbaden 
11) Dr Rudolf Plank, Director, Kaltetech- 
nisches Institut der Technischen 
Hochschule, Karlsruhe 
12) Prof. Bleyer, University of Munich, 
Munich 
13) Dr. Rudolph Heiss, Director, Institute 
fir Lebensmittelforschung, Munich 
14) Dr. Crampe, interned in prison at Kon- 
stanz, formerly Director of all 
food technological research for 
the German Government. 


A earlier German apparatus for concen- 
trating fruit juices by freezing was the 
Engeihardt "Ring-cell® unit. This may be 
described briefly as having a pipe within 
&@ pipe type of structure, having the bottom 
chosed so that the fresh juice may be held 
in the jacket formed by the two walls. 

The inner pipe is open at the bottom so 

that the refrigerating media can enter 

when the "Ring-cell" unit is plunged into it 
In this manner both the inner and outer 
Surfaces are contacted by the refrigerant. 
fhe juice is frozen into a pipe-like shape, 
removed from the “Ring-cell" and centrifusea 
in &® basket-type centrifuge to separate 
the *irst stage concentrate. This proce- 
‘ra te ranested with the first coneentrate 
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to yield a concentrated juice of approxi- 
mately 50 % total soilds content. This 
"Ring-cell" methdd is slow and ineffri- 
cient according to the persons interviewed 
Except for a commercial installation 

said to be in operation in West Africa, 
the procedure is considered to be out- 
moded. The Krause process is considered 
to be much more practical and economical 
as a method of concentrating juices and 
has been found to be quite satisfactory in 
commercial practice in Germany, Palestine, 
and South Africa. 


Krause Process 


(as used for onion juice): 


The Krause continuous freeze concentration 
process as used for pnrepsring onion juice 
concentrate has been described, and obser- 
ved to be as follows: 


Fresh yellow onions are washed and péeled 

in an abrasive type of vegetable peefer. 

The peeled onions ars washed again and ground 
in @ large size food chopper. The ground 
mass is then passed through an expeller- 
type of worm press. At this point, Dr. 
Schiller of the Knorr Company, advised that 
the juice should be flash pasteurized at 

60° = 70°C. in order to destroy enzymes which 
Might cause discoloration and loss of flavor. 
The juice is then chilled to 5° C. in a heat. 
exchangs unit which utilizes the refrigera- 
ting value of the ice crystals expelled 

from jreviously frozen juice. The chilled 
juice enters a stainless steel trough in 
which a stainless drum 4 meters in diameter 
and 10 — 12 meters in length, isa rotating, 
very slowly (2 to 20 revolutions per hour 
depending upon the product being frozen). 
The drum is maintained at a temperature of 
-25°C. by a @irect expansion ammonia system 
in which the refrigerant is sprayed onto 

the inside surface of the @rum. The juice 
ig frozen on the outside surface of the 

drum to « depth of 3=- 5 mm. The ice is 

eut off the drum by a knife which runs aiong 
its entire length. The sheet of ice then 
passes through @ long tooth-like opening 
which breaks it intc small pieces about 

&@ cm. long. These pieces of ice pass alons: 
a conveyor and €rop into a worm-type of 
press (similar to American seed-oil ex- 
pellers). The resulting juice concentrate, 
which has @ total solids content of about 

25 £ is stored in tanks tm 8 cold room 

(when only one freezing unit is available) 
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until it travels through the freezer again 
for the second stage of concentration. 

At the Knorr plant the first stage was car- 
ried out during the day and the second 
stage during the night. 


The capacity of the drum freezing unit 
is 300 - 400 kilos of raw jnice per hour. 
In a 24 hour day 16 hours are required to 
complete the first stage of concentration 
of the juice and the second stage, during 
which the concentrate is run through the 
freezer again and its solids content rai- 
sed to about 50 #, requires 8 hours. fhe 
24 hour capacity of one complete unit is 
5000 —- 6000 kilos of raw juice or 1000 - 
1500 kilos of concentrated juice of 
approximately 50 % total solids content. 


It was said that concentrated onion 
juice of 50 @ total solids content keeps 
ac room temperature without being pasteuri- 
zed. Celery, parsley, leek, and other 
vegetaLle jzices, ccneentrated in the sane 
manner must te pasteurized in order to 
prevent spoilage. 


Fruit and vegetatle juices that must be 
Stable at room temperature are carried 
through the two freezing stages described 
above, and are then concentrated further 
under a high vacuum. A small pilot plant 
vacuum unit is intact at Héllraeselskreuth 
but larger commercial unils in North Germany 
were said to have been destroyed by bombs. 
The vacuum concentration unit consists of 
a sealed chamber having a series of stain- 
less steel discs rotating ona shaft, 
within the chamber. These discs dip into 
a trough of juice and pick up a thin film 
of it on their surface. As the discs rotate 
the film of juice is lifsed toward the top 
of the chamber where water vapor is carried 
away ty circulating air. fo avoid a 
less of flavor the air is cooled and re- 
Circulated. This vacuum concentration is 
carried out at a temperature of 45 — 55°. 
The resulting finished concentrate has a 
total solids content of 70 ~ 80 &. 


Comments. 


In peneral all Fersons contacted, who 
had no direct interest in this Sutject, 
have commented that the vegetatle ard 
fruit juice concentrates prepared Ly the 
K:ause method possessed a fine fresh flavor 
and has good keeping qualities. 


~. 


Various contacts were made at the Linde 
Co. Research Latoratories as this concern 
had acted as a supplier for the Krause 
equipment. Executives and research men 
confirmed Dr. Krause's enthusiasm on the 
flavor and keeping qualities of these con- 
centrated juices. However, they were of 
the opinion that the freezing apparatus 
could be improved as the present hourly 
capacity is not over 500 liters of fresh 
juice and the complete unit cost is about 
250,000 RM. 


Dr. Plank also praised the general Krause 
procedure but believed that more efficient 
equipment, which would prove satisfactory, 
was already available in the United States. 
He also stated that skimmed milk concen- 
trated by the Krause process was an unusu- 
ally good product but rather expensive. 
Prog. Bleyer, well known food technologist 
at the University of Munich stated that 
this process yielded very flavorful fruit 
and vegetable juice concentrates, but he 
believed that improvements should be made 
in the equipment in order to lower pro- 
duction costs. Dr. Rudolf Héisge stated 
that the third stage of the Krause concen 
tration method — the vacuum stage - 
should be carried out at a temrerature of 
not over 30°C. He disagreed with the 
Krause claim as to the keeping quality of 
the 70 = 80 & concentrate, claiming that 
while no fermentation or actual spoilage 
occurs, the flavor lcses its freshness 
after 2=- 3 months. 


Commercial installations for the Krause 
method were reported to have been operated 
suecessfully for the concentration of 
orange and grapefruit juices at a plant 
et Haifa (Palestine) where a concentrate 
of 74 & total solids content was sold 
in large quantities. 


At the Knorr plant at Heilbronn, Ger- 
many; claimed to be one of the largest food 
specialty manufacturers in Europe, onion, 
celery, parsley, and leek juices were 
concentrated through two freezing stages. 
The onion juice, with a total solids con- 
tent of 45 - 50 @ was said to keep all 
right at room temperature so that a third 
stage of vacuum concentration was nol 
reyuired. This product was claimed to 
have an excellent onicn flavor and to be 
of very high quality. 


ee 


A flow sheet of the Krause process as 
used in concentration onion juice is included 
in Appendix I, Item 56 and photographs of 
the equipment as installed may be seen with 
the master copy of this report. 


New Type Baking Powder. 
Plants Visited: 


Laboratories of Dr. Georg Krause; Pfaffenhofen. 
Personnel interviewed: 


1) Dr. Crampe, formerly managing director 
of A. Oetker Co., Bielefeld. 


2) Dr. Georg Krause, inventor of product 

* and original applicant in 1943 for 
German Patent covering this product and 
process. 


3) Dr. Joseph Hartmann - associated with 
Dr. Krause. 


4) Dr. Friedrich Steintacher — associated 
with Dr. Krause. 


Discussion: 


This product has been manufactured and 
sold in Germany on a large scale by the 
August Oetker Co., at Bielefeld. 


The fermentation of flour-water-milk 
mixtures is apparently a simple and well 
Known procedure in Germany - the only new 
element introduced here is the drying ana 
use of them in baking. The files of 
Oetker Co. at Bielefeld, if not destroyed 
(to date it has been impossible to locate 
this concern) might yield formulae and 
information for larger batches, but the 
description of the Laboratory runs as made 
by the inventors, which follows, appears 
to provide information on the preparation 
of this product. Both Dr. Crampe and 
Dr. Krause stated that the Oetker Co. had 
followed these methods for larse scale 
production. : 


Procedure (translated). 
Fornula I 


1 Kilogram Rye Flour 
1 Liter Joghurt (Bulgaricus fer- 


mented milk) 
100 grams Dextrose. 


The three ingredients are thorough] i 
y mixed 
and kneaded into a dough. This dough is then 
warmed in an incubating room at a uniformly 
controlled temperature of 41°C. for 48 hours. 


“2B Aisers 


After incutation, the dough is spread in 
a thin layer on metal trays and dried at 
55°C. The resulting dry product has a 

PH value of 3.68, and upon titration with 
tenth normal sodium hydroxide (phenolphtalein 
indicator) 10.2 ml.-alkali are required 
to neutralize out - gram of dry finished 
material. The acidity of the end pro- 
duct may be increased from 10.2 ml. to 
146.4 ml. of tenth normal sodium hydroxide 
if the dough is diluted with water before 
incubation. 


As an emample: 


1 Kilogram Dough Mixture as per 
Fornula I 


1.5 Liters water. 


Mix thoroughly and allow the watery sus- 
pension to stand 48 hours at 38°C. and 
then dry on trays at 45°C. The resulting 
dried product has a pH value of 3.32 and 
one gram of it is neutralized by 16.4 ml. 
of tenth normal sodium hydroxide. 


Formula II 


(most extensively used) 


14 Kilogram of flour 
720 ml. water 


30 ml. Culture of B. penis fermentati 


Mix thoroughly and incubate at 41°C. for 48 
hours. Dry on trays at 45°C. The end product 
has an py value of 3.19 and requires 21.3 

ml. of tenth normal sodium hydroxide,m per 
gram, to neutralize its acid content. fhis 

is the highest avidity reported and there- 
fore appears to offer the most desirable 
product for commercial use. 


Comments. 


Br. Krause stated that spray drying in- 
stead of the tray method is much more de- 
sirable as & lower drying temperature - 
35° - 37°C. instead of 45°C. - is possible. 
Also, an end product containing less moisture 
will result and might permit immediate 
mixing in of the calculated amount of so- 
dium bicarbonate at the factory. The ne- 
cessary spray drying equipment was not 
available during the war. 


The organic acid content of each run 
varies and therefore the amount of sodium 
bicarbonate, included in the separate 
envelope, to be used with the dried acid 
portion varies. The calculated amount 
of sodium bicarbonate was said to be based 
upon securing 4 neutral baked product - 

PH value of 7.0 
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Patent application (Translation). | 


Dated 23. July 1943 - German Patent Office 
Disclosure of: 


4) The product comprising an organic acidic 
ingredient for baking powder, prepared 
by enzymatic action on 4 flour and water 
mixture, or a flour, milk, and water mix- 
ture, and by subsejuently drying to a 
powdered form. 


2) Disclosure following claim 1) of obtaining 
the desired acidic effect logically 
applicable to taking powder action through 
the use of lactic acid bacteria. 


3) Disclosure referring to claim 1) that 
bacterial flora present in dough pro- 
duce acidic effects for this purpose. 


4) Disclosure referring to claims 1) and 3) 
that flour mixed with water or milk 
naturally undergoes an acidification 
which accomplishes the basic objectives 
of the invention. 


5) Disclosure referring to claim 1) that 
the use of dough accomplishes the objec- 
tive of the invention. 


6) Disclosure referring to claim 5) that 
previously soured dough when added to 
regular flour-water mixtures accomplishes 
the objective. 


7) Disclosure referring to claim 1) of the 
use of a flour-water suspension. 


-028) Disclosure referring to claim 1) and the 
seneral text, that bacteria growth 
stimulants (nutrients) may be added. 


Soya Flour Meat Bxtenders and Soya-Chocolate 
and Cocoa Combinations. 


Plants Visited: 


Various Plants in Hamburg (L54/S55) anda 
WA doy 


Personnel Interviewed: 


eenteeteeiemieemenee een ieee 


1) Dr. Hans Weiss, dzt. Hamburg, an der 


OPC. hs lx Cartman re: general data on the 
firm = U.H.L. Gartman, Hamburg~Bahren- 
feld, Hollner street 14/17. 
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Discussion: 


fhe dry procedure for the production 
of “debittered" soya flour is carried out 
at the Neue Edelsoya Ass'n at Berlin for 
which C.H.L. Gartman at Hamburg works under 
loan - contract. fhe firm Henselwerk, Bad 
Cannstadt-Stuttaart, also conducts dry 
operations. Both latter firms suffered no 
tomb damage. 


Dry Procedure: 


The dry procedure is as follows: - 
Soya beans are cleaned and thereupon 
roasted for as long a period as is necessary 
to achieve the desired debittering effect. 
(Temperature not specified - very important). 
Skins are separated after roasting and 
the beans are ground in 4 cross-beater mill. 
The yield is 80 - &5 % depending upon the 
efficiency with which skins are remcved. 


Wet Procedure: 


The Edelsoya A.G. at Schwechat near Vienna 
which used this process was destroyed by 
bombing. The cleaned beans are warmed 
gently and then cooled suddenly to loosen 
the skin. The beans are then dehulled. fhe 
beans then pass through a slowly turning 
Kiln against a steam jet. The steam-swollen 
beans are ground in a cross-beater mill 
yielding 60 - 62% debittered Soya Flour. 
The company made improvements on this pro- 
cess in 1941 but that new method is not 
known to Weiss or our investigators. 


Wet Retort (Underwater) Process: 


The firm Winkler at Vienna uses this 
process but is a very small and insignificant 
one. It probably was not damaged by bombs. 
The cleaned beans are covered with warm water 
in a retort under pressure (also works 
under vacuum). Thereafter, dried in rotary 
drier, skins removed, and ground as usual. 
Bnd product differs in carbohydrate composi- 
tion ab certain constituents are leached out 
which apparently is an advantage in certain 
bakery uses. 

Drum (Retort) Process: 

Firm C.F. Hildebrandt used this, but 
because of bomb damage could not produce 
any substantial quantities despite 4 5pe- 
cially built unit that was constructed re- 
cently. The <leaned beans are covered with 


oat = 


water until swollen, then crushed wet and 
the puree is run on roller dryers (similar 
to potato chip dryers). The skins are re- 
moved if desired by sifting (after grin- 
ding). Yields of 90 - 95 % were obtained 
depending upon the portion of skins remo- 
ved. Greater skin residues in the finished 
product add to its indigestibility. 


Use of Debittered Soya Flour in the 
Confectionery Industry: 

The debittered Soya Flour is incorporated 
with the chocolate mass in the same manner 
that whole milk powder would be mized, using 
rollers. From 10 - 30 % can te added but if 
over 20 % is used the taste is not as satis- 
factory. This material was said to have 
antioxidant properties and to enhanse the 
keeping quality of chocolate. 


The percentage of cotoabutter or other 
expensive ingredients can be varied depending 
upon quality desired and selling prices. 
Stronger roasting of the soya beans results 
in a taste similar to mocca-chocolate 
when mixed in. (Again no details). 


soya Cocoa: 


A product consisting of 80 % powdered 
cocoa and 20 % powdered debittered Soya 
Flour is ‘claimed to be not Only more eco- 
nomical but can be cooked with water instead 
of milk. It is said to be slightly laxa- 
tive as compared with a Straight cocoa and 
milk® product which has a constipating 
effect. 


Use of debittered Soya Flour in 
Pastry Fillings: 


A substantial use in Creamy fillings is 
reported. (A note on German regulations on ° 
the use of powdered starch states thet starch 
could not be used unless it had been treated 
with water at 60°C. to render it digestible. 
However more recent regulation changes pro- 
hibit that also because of the resultant 
paste-like taste). 


Use_in small Cakes or Cookies: 
eS Or LOO KICS: 
Debittered soya flour when added to white 
flour saves egg and fat requirements in the 
formula because of its greater protein and 
fat contents. 
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USe of Course Ground (Grits) debittered 
Soya Flour: 
Ihe soya teans are Jebittered by one of the 
usual methods, tut jrinjing is controlled 
to yieid coarse particles which are used si- 
milerly to hazel nuts in pastry or icings. 


Mocha Vandy with added Caffeine. 
- Plant Visited: 
b. Sprengel + Co. - Hannover. 
Formulas and Processes. 
Mocha Candy - (Coffee flavoured bon-bton). 
10 kg green Coffee (roasted with 1,8 keg 


roasting loss - 10,8 % 

0,1 kg Koffein (caffeine) - Saris Be | 
3,6_ke_hydrogenated Veg: Oi] - 438 % 
33.- kg powdered Sugar - 43,6 % 
5,15 kg Sunflower Seed Prepsration - €,8 & 

20,8 kg Pure fop Grade Sugar plus 

Syrup - Ml begs lid. 

6,0 kg Pwd. Whole Milk - 7,9 # 
eee WO a SUG RY See ee 453% 
102.83 &@ 
8 snd 0) a tea Se) SATE aes 2.83 _% 
Yield 15,7 kz: 100.00 # 


ee RD ee ee ee et ee ee ce ee ee ee eee ee ee ee ee ee ee ee cs oe 


The procedure used accordance with the 
above formula is as follows: 


a) Preparation of Coffee Paste - the freshly 
roasted coffee is ground and mixed in a hea- 
ted mill (35°C.) whereupon the melted hydro- 
genated oil is sdded@. TIhenthe caffeine is 
added and the entire mass well mixed and rvr 
through steel rollers (Lehmann, Dresden - 
make 5 rolls). 


b) Preparation of Sunflower Seed Mass. - 
The Sunflower seeds are soaked 2 hours in 
water and the hulls skimmed off the top of 
tank. After several washings the dehulled 
seeds are placed on perforated trays to 
drain off excess water. The wet seeds are 
mixed with '/, of the total amount of su- 
gar specified on porcelain rolls and mil- 
led fine. This mass is placed in a rota- 
ting copper steam jacketed drum and the re- 
mainder cf the sugar is added (to total 
20,8 kz shown in formula). Heating is von- 
tinued - total time schedule 90 minutes 
per 100 kg batch. Shortly before removin. 
from drum an alcoholic solution of oil of 
titter almonds is added (amount not sy eci- 
fied). - 239 - 


this mass is new mixed with the powdered 
sugar and the milk powder in &@ dough mixing 
machine. The coffee paste is added last and 
the kneading is continued another half hour. 
(The coffee paste is warmed to 40°C. before 
being added to the mixture). 


fhe temperature of the total mixture is 
held at 35 - 37°C. for the last half hour. 


The completion of the “core“ of the final 
confectionary product consists of extrusion 
of the mass into long ribbons (OKa-Extruder 
made by Kremmling) cutting into 50 cm 
lengths and pressure rolled (Lichtenterg 
unit) at the rate of 60 kg per hour, and 
@rying on trays. Powdered sugar is dusted 
on these ribbons and drying continues for 
24 hours at 45°C. 


Formation into bon-Bon. 


50 kg of the dried mass (above) is co- 
vered with a Sugar-Syrup Mixture (per for- 
mula 30 kg Sugar plus 30 kg Standard Syrup 
and 10 kg Water), and then worked down in 
an open retort by adding 4.8 kg powdered 
sugar (particles 2 mm in diameter) Hea- 
ting with stirring is continued until the 
entire mass is uniform. It is then dried 
for another 24 hours at 45°C on trays. 


Next day the above mass is treated in 
the same kettle similarly to the previous 
procedure with 50 kg finest pure sugar and 
50 kg syrup until all is uniformly di- 
Stributed and dried again for 24 hours. 


The third day completes the process. 
After azain placing the mass in the retort 
@ mixture consisting of caramel color, 
0,25 kg, - Sugar 0,35 kg and tale 0,35 kes 
is added. After running the mixer in the 
retort 10 minutes the wall is covered 
lightly with a small amount of hydrogena-— 
ted fat and mixing is continued until the 
desired gloss on the completed tcn=bon 
is ottained. 


Packaping: 
Twelve pieces are racked in a Parchment 
bag - 30 bags in a shipping carton. 
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Dehydrated Grape Jelly. 
Plant Visited: 
B. Sprengel + Co., Hannover, Glhundérstr. 8. 
Discussion. 


The vrocess requires 3 days for completion. 
Grape juice, co:.centrated apple puree, mnarma- 
lade and sugar are cooket at 115°C. in a cop- 
per kettle equipped with agitator. (Propor- 
tion of-each ingredient and time of cooking 
not:given). Liquid pectin is heated and added, 
whereupon a second cook at 1068. is made 
carefully. until finished. The batch is then 
poured into frames and chilled to solidify. 
Solidification oceurs in 40 minutes, and then 
the mass is transferred to drying racks and 
dried 24 hours in an air 4@ryer at a humidity 
of 50 %* - 80°C. The moisture loss is 15 &. 


IHese' dry Platelets are treated with pec- 
tin to give a glasslike surface and then 6re 
cut into unifdérmly sized pectangular pieces. 
These are broken up into smaller seetions 
tq facilitate more dehydration. The second 
drying ‘requires 24 hours - at~80°C. - 50 # 
humidity. Moisture loss 5 2%. 


The drie@ pieces, which weigh 85 grams 
each, are dusted lightly with tale and packed 
in cellophane tags (sealed}. the bag is 
then placed in a carton which is wrapped 
with cellophane. Thirty such cartons 
constitute a shipping case. A very low 
humidity is necessary in the packing room 
as this product is very hygrescopic. 


The admittedly hygroscopic nature of this 
product requires such latorious and costly 
packaging safe guards, that any advantages 
seem to be offset. Likewise, actual manu- 
facture of the product involves much manual 
labor. The saving of 20 % in shipping 
weight of this partially dehydrated pre- 
serve against standard jellies appears in- 
sufficient in view of practical production 
disadvantages. 


Substitute Food Materials. 
Plant Visited. 


Philipp u. Fauth A.G., Wiesbaden (K51/M36). 
This is a medium sized extraction plant 

and oil refinery based on U.S. standards. 
There are 21 separate buildings some of 
Which were damaged by air raids. Important 
damage was suffered to the oil storage tanks, 
the seed crushing and extraction buildings, 
and to the oil refining building. 


Mr. Johannes Witt and Dr. Josef Reichert 
were interviewed 441°. 


Prior to the war this firm extracted oil 
seeds, refined oil, and dealt in the sale 
of oil cake for food purposes. Since the 
war the facilities have been used to extract 
oil cake made by processes leaving a fairly 
high fat content. 


fhe manufacture of substitute foods 
seems to have been the principle business 
during the war years. The quantities produ- 
ced indicates success in obtaining trade 
acceptance for these products. There seems 
to be a connection which controls the Fauth 
patents covering the continous rendering 
of animal tissues by the "Dry Rendering 
Method" and also the Fauth patents for the 
extraction of oliferous materials of every 
kind. 


Discussion. 


The substitute foods manufactured in | 
this plant have no counterparts ia the'U.S. 
except possible to the so-called “health 
foods" and well known coffee substitutes. 
Usually the introduction of such prodicts 
requires large scale educational efforts. 


A system of rendering similar to the 
Fauth method is used widely ‘in the U.S. 
Much lard is produced in this manner. The 
method has the disadvantace in that a large 
continuous supply of fatty tissues is ne- 
cessary fcr efficient operation. 


The following products are now made by 
Fauth + Co.: 


Fautan (shortening substitute for bakers) 


Potato glucose 24 % 
Sugar 35 # All ingredients are 
Wheat flour 12 % mixed together by 
Lecithin 2% means of a mixer and 
Sugar syrup an emulgator. 

(15 % H,0) bg 


brotap (synthetic marmalade) 
Congerm flour (ccrn 77 ¢ 


germ) 
Flavor 11 % 
Tartaric or 
citric acid 41% 
Coloring 0,45 & 
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Quemm (thikening material for soup and gravy) 
Wheat is steeped in 5 % salt lye 
and is allowed to soak for 12 hrs. 
The lye is then drained off and 


the wheat is roasted for 35 Min. Capacity: 
(temperature not given). The roa- 5 - 6 tors 
sted product is then ground with wheat/24 “rs 


bran eliminated to a yield of 92 @. 
The milling is done by Hans Kerber 
Milling Co #® Martinsthal/Rheingau. 


Quellka (same as quemm except rye is used) 


Rindowa (egg substitute) 
Raw material is linseed Seeds are 
cleaned and then cooked at 100°C. 
in water. The "slime" which collects 
during cooking is cvlored and then 
stabilized with benzoate of soda. 
It is filled in bottles and barrels 
and is sold in fluid form to both 
bakers and household trade. The 
cooked linseed is then extracted 
for oil in the customary manner. 


Amatrop (a fruit drink concentrate). 
This is a mixture of:phosphoric acid, 
lactic acid, sugar, water, and flavor. 
The formula was not given It is made 
for the firm Otto Gregory at Bad 
Schwalbach for distribution to mines 
and work camps". No mention is made 
of vitamin fortification. 


Fauth and Co. formerly made a hard fat 
(plate fat) from palm kernel and cocoanut 
Gil. A plastic spread was also made by 
blending these oils with 5 to 1 & pean»f 
oil. 


Wartime Preserve for Bakery Use. 
Plant Visited: 


Helvetia Konservenfabrik, Gross Gerau, 
Pr. Hans Hersich, Director. 


Discussion. 
The formula is as follows: 


252 kg sulfured fruits - comprising | 
strawberries 15 %, plums 35 &. 
apples 50 % 

262 kg Sugar 

40 kg Liquid Pectin (8 % strength) 
2 ke Citric acid (1.G. food color) 

Yield 480 kg having a 58 % solids 

content after cooking. 


= 243 - 


It was claimed that no preservative 
was used. This product is poured hot 
into a parchment-like paper bag which has 
been placed in a wooden box. fhe paper 
is treated with a plastic. In packing, 
the top of the bag is merely folded over 
without being sealed and the ases are mar=- 
ked carefully to avoid having the wrong 
side up during shipment. Obviously, such 
packing would not be accepted by American 
railroads or other public carriers. jHow- 
ever, for low priced goods limited to lo= 
cal consumption it could serve and per- 
haps afford a saving. The paper bag was 
manufactured by Stiefel and Manzinger 
(Munich). 


This product was sold largely to 
bakers. 


Blectrical Pasteurization of Fruit Juices. 
Plant visited: 


Engelhardt + Heiden, Kondima Werke, 
19 Stoesserstr., Karlsruhe. 


Discussion. 


Dr. Bngelhardt, Director, stated that 
he had spent over 25 years studying and ex- 
perimenting with various methods for 
pasteurizing fruit juices, in order to 
better preserve the fresh flavour. He 
described several such methods: 


4) Concentration by freezing out the water 
so that the solide contents is high 
enough to avoid fermentation. 


2) The Seitz filtration process. 


3) Treatment with carbon dioxide unter 8 
atmospheres pressure. 


4) Baumann + Hug flash pasteurization 
methods. 


5) Bngelhardt electrical flash pasteuri- 
zation method. 


1) The freezing concentration method is costly 
@nd unless concentration is carried to 60 - 

76 2 solids the end product will not keep 
w4thout refrigeration. 


Actually Engelhardt subjects the juice 
iWice to the ekectrical pasteurization as 
his first press of jufce is stored in 25 
liter glass containers for a month or more 
after first being passed through his elec- 
trical pasteurizer. fhis storage period was 


a Dae 


said to assure a juice of better appearance. 
Before filling into sterilized bottles, the 
juice is passed through the pasteurizer 
again. Samples of grape juice which Dr. 
Engelhardt claimed were electrically pasteu- 
rized, as explained atove, and which were 
two years old according to his records, had 
a fresh flavor. 


Dr. Engelhardt claims to have shipped 
throughout Germany over one million liters 
per year of bottled apple and grape juices 
without spoilage. These juices did not 
reach a temperature above 68°C. during €lec- 
trical pasteurization and required seven 
seconds to pass through the apparatus. 
Aseptic precautions must be taken in fil- 
ling the bottles (which have been auto- 
claved). The filled and sealed containers 
are held at 68°C. in a water bath for 30 
minutes. . 


The apparatus is described and compari- 
gons with the original Hug method which 
uses electrodes immersed in a barrel shaped 
tank are reported according to the Dr. 
Engelhardts version. 


It is doubtful if this Engelhardt elec- 
trical pasteurization method has any advan- 
tage over modern American flash pasteuri- 
zation equipment. 


The turn over of fruit juices (as well 
as most other foed products) in Germany is 
go rapid and shipping distances are 50 
much less than in the United States that 
spoilage in general might be expected to 
be far less. 


2) The Seitz filtration method givas a 
3terile product but it has 4 "thin" body. 
Likewise very expensive aseptic f2aLLone 
and handling techniques must be folloyed. 
Dr. Engelhardt stated that one Swiss firna 
was bottling Seitz filtered juice without 
spoilage but that their plant was a model 
ha classed it with an air conditioned 
tile walled surgical room. 


3) Carbon dioxide under pressure gives 
temporary protection*against fermentation 
during storage of juice if it is stored 
in a cool place. However, it is not safe 
for commercial packages. 


4) The Baumann method utilizes a U-shaped 
tube through which the juice passes and 
which hangs in a tank of boiling water. 
However, this method is said to overheat 
part of the juice before the portion not 
jmmediately touching the walls has reached 
a sufficiently high temperature. The 

Hug electréde-barrel-immersion method 

also involves this objection. 


5) The Engelhardt electrical pasteurizer 
consists of an iron pipe 20 cm long and 
40 cm in diameter which is coated on the 
inside with pure platinum. A platinum 
electrode extends into this large tube 
through an insulated end seal. The 
length of the electrode within the tube 
can be adjusted for various juices to 
maintain the desired 68°C. The juice 
passes through the tube in about seven 
seconds. The fluid capacity of the tute 
ig approximately 1% liters; current 
requirements according to Dr. Engelhardt 
are 100 amperes at 220 volts. A re- 
cording thermometer registers the tempe- 
rature of the juice within the tube. 

Dr. Engelhardt stated that the electrodes 
remain cold and that an even heat is 
generated in the juice. Ihe juice 'en- 
ters the tube at 15 - 20°C. (Room tempe- 
rature) and leaves at 68°C. 


The juice is then filled into sterilized 
bottles (autoclaved); capped with sterile 
crown type caps and is than held in a 
water bata at 68°C. for 30 minutes. 

Dr. Engelhardt claimed that this heating 
does not destroy flavour and also avoids 
overheating. 


Manufacture of German Army Chocolate. 


Plants Visited: 


B. Sprengel + Co., Hannover (L53/X32) 
Fehleisen + Rickel , Hamburg (L54/S55) 
Schule-Hohenlohe A.G., Kassel (L52/C20) 
C.F. Hildebrandt, Hamburg (L54/S55) 
destroyed. 
Schoko Buck GmbH., Stuttgart (L49/F02) 
Suchard Schokoladenwerke, Lérrach, Baden 
(K48/A99) 
Sarotti A.G., Berlin. 
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‘Discussion. 


Formulas and manufacturing details on 
German Army chocolate follow, showing chan- 
ges made by the High Command as certain 
raw materials became more scarge. fhe 
more outstanding production steps used 
by the various individual plants visited 
are coordinated in this composite manu- 
facturing outline. 


Every official or technologist in 
every plant visited emphasized the importan- 
ce of storage under uniformly cool, dry 
conditions with particular attention to 
avoiding sudden temperature changes. All 
agreed, likewise, that chocolate having 
a low fat content will keep much longer, 
ana the addition of whole or skimmed milk 
powder lessens storage life. German troops 
were issued a somewhat bitter chocolate to 
reduce the thirst provoking effect of 
chocolate such as American milk chocolate. 
Furthermore Germans generally prefer the 
bitter chocolate. This fact together with 
the shorter storage period which the shor- 
ter German supply lines made possible, all 
contributed to avoid “bloom” difficulties. 
The caffeine content of the added cola 
paste gave an appreciable "lift" to fati- 
gued troops. 


A compromise formula for American Army 
chocolate to lengthen storage life and like- 
wise to meet American preference for a 
sweeter product was suggested by Suchard - 
58h % Sugar, 40 % Cocoa Mass and 14 % 
Lecithin (fat stretching effect). Suchard 
showed samples of chocolate ma@e from this 
approximate formula which had been stored 
over two years at room temperature without 
showing any trace of "bloom’. 


Two very ingenious and practical machi- 
nes, not seen previously in the United 
States -.are described and illustrated in 
part by photographs and and engineering 
drawings. The high speed automatic packa- 
ging and sealing machine (cellophane) for 
chocolate discs should also be of value in 
packaging certain of our field ration com= 
ponents. The new cocoa butter press ope- 
rates on a continuous process basis and 
automatically ejects the coco" cake. 
Schoko’ buck, Stuttgart, and Suchard at 
Lorrach respectively had these machines. 
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[hese machines are not available for inspec- 
tion elsewhere in the American, French or 
British occupation areas of Germany. 


Formulas: 


Formulas of German Army chocolate pro- 
ducts, modified from year to year as raw 
material shortages demanded, are as follows: 


1940 1942 1944 
Cocoa mass 50 parts 40 parts. 40 parts 
Cocoa butter 2 " 2 : ai “¢ 
Kola paste 8 . 8 * 8 9 
Lecithin O75" ts 15" 0.15" 
Vanillin Go1s® 0.132 Oc735 
Sugar 40 . 50 : Sie 
100.18 ae .O9 
Good fermented Accra and similar cocoa ... 71.6 & 


Superior Arriba and Similar Cocoa .....-+. 28.4 % 
All 


In 1945 the German High Command ordered 
the following formula to te adopted (elimi- 
nating Lecithin): 


COCORE MASS «6 es kine a neeee et ae 

Coeoa butter” «akc nce. Ob. % 
Kola spas tev. .cvies eee: PA cere 
SUP are std cleats a eho fe ore Oe 
Snimmed Milk 18.5 & 


A further change was made in the above 
formula by eliminating skimmed milk early 
in 1945 as the keeping quality was said 
to have been reduced by the milk addition. 
The collapse of German arms shortly there- 
after left this matter in an indefinite 
state. 


Procedure: 


The split and cleaned teans are (Appendix 
I, item 57) run into the melangeur (kneading 
and mixing unit) wherein 130 kg require 65 
minutes fcr complete softening. Powdered 
sugar is then added according to formula - 
mixing time 10 minutes. The softened mass 
is run through a five roll unit -— capacity 
if rolls is 100 kg per 50 minute period. 
ow the molten mass is transferred to the 
kneading machine again and 2.7 # cocoa butter 
is added and mixing continued for 20 minutes. 
The batch is run through the roller unit a 
second time (Lehman roller) at the rate of 
100 kg ina 60 minute period. 


i 
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After this second roller treatment, an 
additional 1.5 kg cocoa butter is added in 
the kneading machine and then a third rol- 
pe ee is given (100 kg in 75 minu- 
tes). 


The finely rolled mass is now:transferred 
to a jacketed rotating drum (Conche —- Lehman 
Dresden) = 200 kg are mixed at 65 - 70°. 
without interrurting for @ hours Additio- 
nil cocoa butter (2 7 #) is added while the 
mass is being run into this drum. The maxi- 
mum temperature of 65 ~ 70°C. mentioned 
above is reached during an interval of five 
hours 


A second 2.7 % cocoa butter addition is 
made, and 1.25 % lecithin is also added, after 
the mess has been in the drum 54 hours. 

56 hours after mixing in the drum began, the 
temperature is dropped to 40°C. and the Cola 
Paste is added. Mixing is continued four 
hours longer to complete the full 60 hour 
run at 40°C. The finished mass is molded 

at 31°C. 


New Automatic Packaging Machine: 


This ingenius unit wes manufactured by the 
Max Loesch Machine Works at Dresden (Machine 
No. 7959/41) Type LUM. It automatically 
packs the chocolate discs in a cellophane 
wrap with an electric eye device to match the 
printing on the separate cellophane seal 
which likewise is affixed automatically. De- 
tailed photographs made by the 100th Divi- 
sion, Seventh Army Signal Corps are attached. 


Io our best knowledge, no such automatic 
unit for packing and sealing food products 
in disc form exists in the Uniged States. 


New Automatic Cocda Butter Press: 


The greatly improved sutomatic press Banu- 
factured by the J.M. Lehman Maschinen Werke 
at Dresden and is described as Hydraulic 
Cocoa Butter Press No. 450 with Pump installa-~ 
tion No. 228 PV. Complete cost approximately 
36,000 marks in July 1938 when the purchase 
contract was executed. Delivery was made 
during the Fall of 1939. fhe Lehman firm 
had a branch office in New York, but the 
Duchard director at Lérrach déubted if any 
details on this machine had reached the Uni- 


ted States. 
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New Hich Speed Chocolate Milling Unit (Danish): 


This machine which is clained to cut down 
the milling time without reducting quality of 
chocolate from 48 = 72 hours to 3 = 4 hours 
was described ty Dr. Thaler at Munich. He 
refers to a Danish journal, “Dyra Jeppesens 
Bladforlag Abtieg", Copenhagen 1941 in which 
the inventor K. Aasted of the Technical College, 
Copenhagen published his doctorate thesis 
describing this unit. No other imformation 
was available, and the obove if offered merely 
for follow-up. 


Chocolate for the Tropics - Sarotti, Berlin. 


This chocolate manufacturer, said to be 
the largest in Germany, claims to have solved 
the problem of chocolate stability under tro- 
pical conditions. A series of runs were made 
resulting in the development of "Schokotropa" 
and finally “Tropolade” ; 


Schokotropa withstands the highest practical 
storage temperatures encountered in hottest 
tropical regions without smelting or softening 
to a point of form distortion, however, it 
likewise does not melt in the mouth but has a 
bread-like consistency when chewed. The formula 
is given as a matter of interest in the approach 
to the problem: 


S parte - finely melted chocolate comprising 
a 60 —- 40 mixture of cocoa mass and 
sugar respectively 

15 parts - powdered cocoa (12 % cocoa fat 
content) 

15 parts - anhydrous glucose 

15 parts - invert sugar (beet) 

40 parts = beet sugar 

10 parts - dried ground fruits (as available). 


All ingredients are mixed in a melangeur at 
50°C. for 20 minutes --= (150 kilogram batch). 


The mixed mass is forced through an extrusion 
press and cut into bars in the usual manner. 
Moisture proof cellophane wrapping with an outer 


printed paper wrap completes the individual 
barspackage. 


“Tropolade" was certified by the German Naval 
High Command as Satisfactory for tropical storage. 
The manufacturcr advanced an interesting explana- 
tion of the selective melting properties of 
this chocolate. Dextrose, the important ingre- 
dient for preventing Softening at higher tempe- 
ratures is said to give up its water crystalli- 
zation at 50°C. and thereby changes the structure 
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of the chocolate. The water of crystalli- 
zation locks the fat particles with the sugar 
in a three phase system which prevents move- 
ment of the fat particle when stimulated by 
increased temperatures thereby preventing 
normal melting and also the preliminary 
"blooming" phenomena. However, it is claimed 
that when this chocolate is eaten, the saliva 
breaks through this structure liberating the 
fatty particles and the desirable smooth 
consistency and taste results. 


The manufacturer stated further, that what- 
ever challenge might be given to this explana- 
tion ig answered by severe practical tests 
and the approval of the High Command as evi- 
denced by the document reproduced (from a 
photostat of the original) in this report. 


Formula and manufacturing technique are as 
follows: 


41 parts -— cocoa mass (usual 55 @ fat 
content) 
5 parts - freshly pressed Cocoa Butter 
30 parts -— Dextrose 
5 parts -— anhydrous glucose 
20 parts -— Beetsugar. 


The cocoa mass, cocoa butter and beet sugar 
are thoroughly mixed and finally milled on 
rolls, according to the usual milling technique 
as applied to the better grades of chocolate. 
It was specifically stated that no unusual 
departure from standard methods occured up to 
this point. 


Thereupon the finely milled mass is mixed 
in a melangeur at 508C. with the dextrose and 
anhydrous glucose. This mixture is extruded 
into bands of desired thickness and the indivi- 
dual bars are cut out as usual. 


The finished wrapped bars are heated for 20 
minutes at 70°C. to liberate the water of cry- 
stallization of the dextrose as stated pre- 
viuosly in the manufacturers explanation of 
the "Selective" melting phenomena. It is clai- 
med that further temyerature changes within the 
limits encountered in submarines in tropical 
water and storage unter North African campaign 
conditions did not have any detrimental effect 


on this product. 
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Approval by OKK. 
The following certificate which the manu- 
facturer staved had been photostated from the 
original is presented here after translation: 


High Command of the Berlin W35 
German Navy 17 March 1944 


A MA/C III A b B Nr.3'%30 Tirpitz-Shore 7276 


(stamped: issued 22 
March 1944) 


Firm: Sarotti, Chocolate Works 
Berlin-Tempelhof. 


Subject: - Tropical Chocolate. 


The testson your tropical chocolate showed 
the following results: 

The product holds its form. After longer 
periods under warm storage conditions no un- 
desirable changes took place. The product 
has a satisfactory taste and to this date is 
the best in the industry. The availability 
of better raw materials will further improve 
the product. 

The above results of tests may not be 
used in commercial promotion. 


By order or 
(Navy Seal) Dr. Jacobe - 
signed by ~—-<-4------ 
Edible Proteins from Lupines. 
Plant Visited: 
Kaiser Wilhelm Institut, Berlin-Dahlem, 
Germany. 


General: 
Discussion. 





L@éuminous plants bearing a pea-like seed 
and commonly known as lupines grew abundantly 
in the fields in Northern Germany and are like- 
wise cultivated for nitrogen restoration of the 
soil. fhe protein value of the lupine ranks 
at 60 in a scale which classifies milk proteins 
at 100 and soya proteins at 65 =~ 70. This was 
proven through a series of feeding tests on 
rata and swine. The lupine fluor contains 
60 - 70 protein by weight. 


Sweet lupines present no problem in the uti- 
lization of protein by man. The bitter luptae, 
however, is much more abundant and consequently 
& process for debittering was needed and is 
claimed to have been perfected at the Kaiser 
Wilhelm Inst&tute. 


- 252 - 


The first method consisted of an alcoholic 
extraction of the crushed seeds in a closed 
tank fitted with a reflux condenser. Alcoholic 
strength was 90 @ and the extraction was carried 
out at the boiling point of the alcohol. 

This removed the bitter AlKALoipS 4% as well 
as part of the fat content. he fat merely 
melted and was washed out when the solvent was 
removed. The solvent was recovered and puri- 
fied by redistillation. 


This method otviously did not remove all 
the fat. Also, excessive quantities of alco 
hol were lost dueeto operating at the boiling 
point - - - = perhaps because proper equipment 
was not available. Consequently an improved 
cold process was developed. This improved 
method is as follows: 


A mixed solvent is poured over the lupine 
grits or coarse ground seeds. This solvent 
comprises methylene chloride or trichlorathylene 
75 % and Ethyl alcohol (96% strength) for the 
remaining 25 % cf the mixture. From 3 to 5 
parts of the solvent are used against a given 
weight of lupines. The extraction may be 
accomplished by pumping the solvent through 
the lupine mass or agitating in a closed tank 
for an hour. 


This mixed solvent removes not only the 
bitter alkaloids but the fat content almost 
quantitatively as well. 


The low specific heat of this solvent redu- 
ces the recovery costs and cold processing 
enables the use of ordinary equipment without 
solvent loss. 


There remsins after washing and centrifuging 
an edible debittered protein mass. The fat 
is also recovered in the solvent distillation 
residue. The alkaloids are steamed off. 


Lupines as a source of edible proteins 
probably are not of interest in the American 
food economy, but the present protein shortage 
in Germany indicates the need for this or 
some other protein sources. 


By feeding lupine proteins directly to man 
instead of losing perhaps SO - 90 # of their 
value by deriving the same nutrients from ani- 
mals fed with lupines, it is believed a worth- 
while contribution can be made to the diet in 
Germany and sourrounding war torn countries. 


\ The lupine fat which yields to the extent of 
6 - 7 & field dried weight is said to be use- 
ful in a margarine substitute. The resulting 
lupine proteins are not denatured in the pro- 
cess of extraction .....-- ere rT eh ant BO bs 
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